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1. As soon as the first set of Watson's Magnetographs was erected in the underground room 

Preliminary arrangements. f ' ^^^""^ ^""' arrangements were made to find out the 

temperature co-efficient for the horizontal force instra- 
ment. At this time the two remaining sets of Watson's Magnetographs had been received, 
and as the magnets and quartz fibres were interchangeable in all three sets, an excellent oppor- 
tunity was at hand for finding the correction constant for each instrument. 

In order to correct for changes in the horizontal component during the period occupied by 
each experiment, magnetograph No. 2 was temporarily erected on wooden trestles in a room in 
the 1 2-inch photo-heliograph observatory. This room was moderately well protected from 
changes of temperature, but being very close to the massive iron dome of the observatory, could 
only be used for magnetic work on the condition that the dome remained unshifted, and this condi- 
tion was maintained throughout. 

Two small brass stoves for burning charcoal and the necessary connecting pipes having been 
prepared, the first experiment was commenced on 3rd January 1902. Previously to this date, 
and at frequent intervals during the whole series of experiments, absolute observations were 
taken with No. i Magnetograph by Cooke for finding and checking the base line values of both 
magnetographs, and for the determination of the value of the moment of the magnet used in the 
deflection experiments for finding the scale values of the horizontal force magnetographs. 

2. Work commenced as early as possible in the day, by the observer noting the temperature 

^, ^- • ■ a J .^ s of the H. F. thermometer in No, 2 Magnetograph 

The routme briefly described. . ,, ... ,, ,. jy iu j-j ii. -A 

^ together with the time. He then did the same in the 

underground room (No. i Magnetograph) and lit the fires. Thereafter temperature readings were 

taken every 15 minutes in the underground room and every half hour for No. 2 instrument, and 

the fires were replenished with fuel as often as necessary. After a high temperature had been 

maintained for some hours, the doors were opened, the fires removed, and the room was allowed 

to cool down. Usually no readings were taken after 4 P.M. 

3. No. 2 set was started on i8th December and records were taken daily till the 3rd January^ 

„. , ,, ■ ^ ■, the date of the first experiment, to make sure that the 

Diary of the experiments made. . . , . f^ , , ,.,. 

■' instruments were in a stable condition. 

In the first experiment magnet No'. i with fibre 2 was mounted in No. i instrument, and magnet 
2 with fibre 12 in No. 2 instrument. 

The first experiment failed after a few hours' work owing to No. 2 instrument (which was 
mounted on trestles), receiving a jar whilst a temperature was being read, which threw it out of 
adjustment. During this experiment the glass covers had been kept in place over No. I instru- 
ment in the underground room, but it was found that the lag of temperature under the cover was 
so great, that it would be necessary to remove them in order to complete an experiment within 
the limits of a working day. Accordingly the cover of the H. F. instrument was removed, No. 2 
instrument was re-adjusted, and after working satisfactorily for two days, the second experiment was 
started on the 6th Jamiary, a little after 7 o'clock in the morn ng, the doors of the underground 



room having been left open all the previous night in order to start with as low a temperature as 
possible. 

The next few days were occupied in the temporary reduction of the observations to see 
whether any change of procedure should be adopted in future experiments, and as the results 
seemed satisfactory, the following changes were made on the 1 3th January : Magnet No. i and 
fibre 2 were transferred to No. 2 instrument, and magnet No, 2 with fibre 12 was adjusted in their 
place in No. i instrument. After allowing a short time for settlement, the 2nd experiment was 
carried through successfully on 15th January. This experiment was repeated on the 20th January, 
and on the 22nd magnet 2 and fibre 12 were removed and magnet 3 with fibre 6 was mounted in 
their place in No. 1 instrument. No. 2 instrument was not altered. 

The next day another temperature experiment was made with this new arrangement and was 
repeated on the 28th. During the experiments made previously to the 23rd January, temperatures 
were read on a Fahrt. thermometer a few feet away from the Cent, thermometer in the horizontal 
force instrument, but as the temperature changes in the room were often very rapid indeed, it 
was afterwards thought advisable to read a third (Centigrade) thermometer suspended vertically 
almost in contact with the torsion tube of the horizontal force instrument. This enabled a record 
of the differences of the temperatures of the magnet itself and the air immediately surrounding 
the instrument to be maintained. 

On the 29th January, magnet 3 and fibre 6 were removed from No. i instrument and magnet 
2 and fibre 12 remounted. In removing this magneton the 22nd, one of the 5 delicate glass hard 
magnets was accidentally broken. A spare magnet was mounted in its place, but this made it 
advisable to determine the temperature co-efficient afresh and find out whether the repair had 
caused any change. After completing satisfactorily this 3rd experiment with No. 2 magnet, the 
original intention was to close the cycle by repeating the first experiment, thus giving two inde- 
pendent determinations for each magnet and fibre. 

However, an examination of the records obtained during the experiments with No. 3 magnet, 
revealed the fact that it had behaved abnormally. Either owing to a shift of the torsion tube as 
a whole or to the slipping of the quartz fibre at its points of attachment to the metal clips, certain 
sudden jumps were observable in the photographic records, which led to a further investigation 
pointing to the fact that a considerable slow shift in the base line value had been taking place. 
As it was thought that the pecuHarity must be due to slip, the ends of the quartz fibre were 
resoldered, but on remounting magnet 3 and fibre 6, and observing their behaviour by eye, it 
became evident that the slip was worse than before, so that No. 5 fibre was then tried in its place. 

A series of deflections taken with this fibre in use showed that the magnet was steadily shift- 
ing iAto a position of less strain, the effect being apparently due to the inability of the solder to 
hold the ends of the quartz fibre rigidly. 

This fibre was tried only for a short time, and was then removed and replaced by fibre No. 3. 
The first set of deflections taken showed evidence of a similar but smaller slip, so the system was 
left in position for ij hours and again tested by deflections which this time gave no evidence of 
any tendency to drift. On the 5th February a trace was taken and the next day the temperature 
experiment was proceeded with. 

The trace taken on the 5th wh?tl developed showed unmistakable evidence of the instabifity 
of the system, so no further trial was made with this fibre. On the afternoon of the 7th February, 
fibre No. 4 was substituted for No. 3 and traces taken on the 8th and 9th. Though considerable 
drift had occurred at first, the system seemed to have settled down on the gth and a temperature 
experiment was therefore made on the loth February. On the nth the fibre appeared to be still 
ejiving results free from drift, so the 2nd experiment was made on the 12th. From that date till 



the 20th records were continuously taken with magnet 3 and fibre 4, in order to test the behaviour 
of the system, and on the 21st, magnet i and fibre 2 were removed from No. 2 instrument (in which 
they had been giving records since the 13th January), and were suspended again in No. i instru- 
ment. • 

Fibre 4 and magnet 3 were then erected in No. 2 instrument and satisfactory records were 
taken on both till the 24th February on which date the second temperature experiment with 
magnet i and fibre 9 was carried out, thus closing the series. 

From this date onwards No. i instrument has been used for the routine work of the obser- 
vatory, but No. 2 instrument was dismantled after further records for about one month had been 
taken in order to test the behaviour of fibre No. 4. 

The reduction of the results was postponed till some months later owing to urgent work at 
the time, and there was no further opportunity of repeating any of the experiments which proved 
doubtful. 

4. The first thing was to obtain an approximate value for the temperature coefficient, in 
The reduction o£ the results. °'^'^^^ *° correct the records of No. 3 Magnetograph 

during the experiments made with No. i, and to 
evaluate the base lines of both instruments. 

As a first approximation it was assumed that the temperature co-efficient was the same fo^ 
both instruments. Several experiments were then worked out on Form C, the figures in column 
10 and 14 being omitted and those in column 4 corrected by subtracting from them the 
corresponding figures in column 9. 

Column 15 was then column 7 — column 13, and the approximate results in column 16 were 
obtained by dividing the figures in column 15 as thus altered by those in column 4 corrected as 
explained. 

_ In this manner it was found that + i° Centigrade was approximately equivalent to — i2*oy* of 
ordinate, and this value was used in both experiments made with magnet i and fibre 2, for reduc- 
ing the values given by No. 2 Magnetograph {vide forms C i and C 10). 

(When subsequently working out the first of these experiments it was found that the temperature co-6fficient of 
magnet i and fibre 2 was very nearly i27y and as this system was suspended in No. 2 Magnetograph during the 
whole of the experiments with the other magnets, it was used throughout the reductions entered in forms C 2 to 
C g inclusive. In view of the small range of temperature of No. 2 instrument it is clear that the errors introduced 
in reductions C 1 and C 10 due to taking the temperature co'eflficient as t2'o instead of about I2"5y can only change 
the results very slightly and it has not been thought necessary to recompute these two experiments using the latter 
more correct value.) 

The absolute observations were then reduced and a mean value obtained for m° (the moment 
of magnet i A at zero Centigrade). This magnet was used throughout the experiments when taking 
deflections for finding the scale values of the different systems in the manner now to be 
explained. 

5, In Watson's Magnetograph the scale value of the H. F. instrument is found by noting the 
Method of finding the scale value of the H. F. deflections produced at a known distance by a magnet 
Magnetograph. of known moment placed in the " end on " position due 

south of the suspended magnet. 

* y is the symbol generally used to denote oooooi C. G. S. units, where C. G. S. stand for centimetre, gramme, second 
respectively. In the English system the corresponding units are the foot, the grain, and the second. 
yAO'000217 English units approximately. 
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In the figure, Sj Ni is the H. F. magnet constrained into a position of 
90° from the magnetic meridian by the torsion of the suspending quartz 
fibre. Calling T the torsion co-efficient of the fibre and A the total twist in 
degrees imparted to its upper end in order to carry the magnet from the 
magnetic meridian into the position shown, then the torsion couple is 
represented by T (A — 90°). 

Then if mi be the moment of the suspended magnet and H the horizontal 
intensity, we have — 

T{A-go°) = mi Hsin go°=mi H (0 

Suppose H to become H - 1^ H, the magnet will be deflected in the 
manner shown through a small angle a, and we get— 

T {A-(9o°+a)} =mi (^-A H) sin (90° + a) 

= W2i (//—A H) cos. a. „ (2) 

Now let us suppose that H does not change, but that the magnet is 
brought into the position of equilibrium represented in equation (2) by 
means of another magnet of known moment m placed as shown in the figure 
at a distance r=CCi. 

Then, provided a is small so that cos. a is sensibly equal to unity, the 

P 
(l 4 ~A where P is the 



couple acting on the suspended magnet = r— ^ 



distribution co-efficient of the magnets. 

This couple has by supposition caused a deflection a so that — 



7a = 



_ 2 »e Wj 



+ ^). 



whence from equation (i) — 

7{A-(90°-^a)} =«,,n-A^(,+ ^). 



Substituting in equation (2) we have— 






2tft P 

ox AH=H (i— sec a)-}- sec a — rC''^ r) 



Putting sec a=i, this reduces to 



. ,, 2m, . P . 



P 



In practice r is about i metre, so that -^is negligible and we obtain 



Then if * be the scale value in C. G. S. units corresponding to i mm of ordinate on the 
paper, and it « be the measure in millimetres of the deflection produced by the magnet whose 
moment is m, acting at the distance r from the suspended magnet, we have 

xn= A ff = — r- or x= 5- , (3) 

In this expression m is the actual moment of the magnet as used for taking deflections and 
should be written m\. where t is the temperature of the magnet. Calling m^ the moment of the 
magnet at zero Cent., we have 

where Q is taken from the table of temperature corrections for the magnet. 
Hence equation (3) should be written 
2^0 {I -(2^ } 



nr' 



•(4) 



But as the measuring scale used is divided into twenty-fifths of an inch, whereas x in formula 
(4) is in terms of i millimetre, the factor i"oi6 must be inserted, and we get finally 

^i=i'oi9X — — r i-> where x-, is the scale value corresponding to i-25th inch. 

The distance r was measured with beam compasses from the centre of the suspended magnet 
to the centre of the deflecting magnet and the accordance of independent measures taken by 
different observers was greater than might have been expected, the greatest difference being less 
than I -50th inch. As a matter of fact r is not required with any very great accuracy, for in practice 
the average length of ordinate is about 60 mniy and it will suffice to measure this correctly within 
•ooooi C. G. S., i.e. \y. Taking Ar = 5y (its approximate actual value), we see that it will suffice to 

X I 

find X within r-6o= of its true value. 

5 300 

Then by giving approximate values as follows : ot=920 C. G, S., r=ioo cms., a:=57, and 

X 

substituting in equation (3), we find «=36'8 mm. If we now change x mto x + — — and usmg 

o 
the value just found for n again solve equation (3), we obtain y=99"89 cms. 

Thus it will suffice to measure r correctly to o*i cm., or say i-25th inch, and the method actually 
adopted of measuring the distance by beam compasses is therefore quite good enough for practi- 
cal purposes. 

In Watson's Magnetographs there is a simple arrangement for taking visual deflection read- 
ings, and the time taken for recording a complete set of five readings, the magnet being reversed 
every time, is only about two minutes. 

In No. I magnetograph two deflection distances were used at about 100 and 120 cms. ; in 
No. 2 instrument the nearer distance only is available. 

The following tables show the values of the scale co-efficients determined during the various 
experiments and used in the reduction of the results ;— 



Table A i. 

Abstract of scale values found for No. 2 H. F. Magnetograph during the temperature 

experiments. 

Formula a,=roi6 — ^ — ^— where x. is the scale co-efficient for i-2=;th inch. 
The mean moment W2„ of tha deflecting magnet iA=lO04'23 (Table B). 
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100-209 
100-361 
100-361 
100-361 
100-361 



5-64 
371 

4*53 



Remarks. 



The mean value 
^ 3-70 has been 
used through- 
out this period. 



Table A 2. 

Abstract of scale "Values found for No. / H, F, Magnetograph during the temperature 

experiments. 

Formula «:i=i'oi6 , ^ where x^ is the Scale co-efficient for i-25th inch. 

The mean moment »«o of the deflecting magnet iA=ioo4-23 (Table B). 
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4-27 
5-46 
4-82 
6-50 
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S-52 
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Remarks. 



The agreement between the two values of the scale co-efficient for No. i instrument as shown 
in this last table is satisfactory and justifies the omission from the formula of the term involving P. 

It should be noted that the distance r was measured once only for each instrument and 
subsequently corrections were applied to this distance by noting the distance of the centre of the 
magnet under trial from the centre of the box in which it was suspended. 

6. Using the values found above, tables B i and B 2 were then completed, which give the 

Reduction of results resumed. ^^^^ line values obtained by using an assumed tem- 

perature co-eificient of I2"57 per degree Cent, 
throughout. The greatest differences of temperature from the selected mean amounted in the 
case of No. i instrument to + i°-3 and — 1°'2 on the 24th and 4th January, respectively, and in the 
case of No. 2 instrument to-|-3°-2 and + \°-^ on the igth February and 30th January, respectively. 
Consequently the errors due to taking an assumed value for the temperature co-efficient in place 
of the actual values subsequently determined does not appreciably affect the results. 

The reduction of the ten temperature experiments was then completed, the results of which 
are exhibited in tables C i to C 10. 

The charts reproduced at the end of this paper were then plotted and tables D i to D 10 
drawn up with a view to studying the behaviour of the instruments during each experiment. 
The conclusions arrived at are printed at the foot of each table and dealt with in the Appendix, 
and show that in most cases there is good reason to suppose that the magnet and fibre under 
experiment underwent changes during the course of experiment, and the only results that can be 
accepted with perfect confidence are those given by experiments Nos. i and 2 with magnet i 
and fibre 2. 

7. The effect of a rise of temperature on a system consisting of a magnet suspended per- 

General considerations. pendicular to the meridian by a quartz fibre is (i) 

to mcrease the torsional resistance of the fibre,* 
and (2) to reduce the magnetic moment of the magnet, so that on both accounts the value of the 
horizontal force will appear to diminish. But if the temperatures of the fibre and magnet are 
not the same, the resulting value of the temperature co-efficient will necessarily be incorrect. 

Thus, supposing the temperature of the magnet (and therefore its moment) to remain con- 
stant whilst the quartz fibre is heated, we should expect to find an apparent decrease of H. F., 
and vice versa if the fibre were cooled. Consequently, if during any period of the tempera- 
ture experiment the fibre is ^— ^ — than the magnet, the resulting temperature co-efficient will he 

too ^ — ifby ^" amount probably bearing a certain ratio to the difference of temperature between 

the niagnet and its fibre. 

» rislnsf 
On the other hand, for a , ... ° teinperature, the effect of any lag of temperature of the 

mao!net behind that of the attached thermometer would make the temperature co-efficient too 

, — — , because the apparent change of force as measured from the curve would be divided by too 
large 



— -E^T-a quantity, 
small 



Disturbances produced by air currents would not be expected in an instrument of this class 
because (i) the volume of air immediately surrounding the magnet is very small, and (2) the 
period of the magnet is very short and the copper damper acts rapidly. 



Threlfall (Phil. Mag., July 1890). 



As a matter of fact there is no sign of fuzziness- about any of the traces dtrring^ the teffrpera' 
ture experiments, and it is clear that this source of error did not exist. 

A study of the diagrams shows that in every case the temperature co-efficient commences 
almost at once with an abnormally high value, which falls very rapidly whilst the temperature of 
the room is still rising considerably. This, as above shown, is conclusive evidence that there was 
no appreciable lag of temperature of the magnet, so that the readings of the thermometer in the 
damping box of the instrument may be accepted as giving the true temperature of the magnet 
very closely. 

The quartz fibre is carried in a small brass tube, whereas the magnet itself is surrounded' 
closely by a considerable mass of copper, and as both were equally exposed to the air during the 
experiments one would expect the tube and its contents to pick up the changes of temper- 
ature more quickly than the magnet and its damping box. Consequently, though the tem- 
peratures recorded by the thermometer may, and probably do, give the temperatures of the 
magnet throughout the experiment without appreciable error, there is prima facie Tea.son to expect 

that the temperature of the quartz fibre must have been ■ , that of the magnet according as 

, , rising 
the temperature of the room wasr-rp 

Now an examination of the charts shows that in every case the air temperature considerably 
exceeded that of the magnet till the process of cooling off commenced by opening the doors of 
the room and removing the fires. Thereafter the temperature of the magnet read higher thatl 
that of the air, the difference between the two becoming less and less, but being generally quite 
appreciable at the close of the experiment. 

From previous considerations one would -therefore expect to find the values of the temperature 
co-efficient too great during the first or heating up stage, then dropping rather suddenly, though 
slightly, as soon as the doors were opened, and finally rising again to its real value as the difference 
between the temperature of the air and the magnet gradually disappeared.* 

Tables C l to C lo and the diagrams show that there has been a general tendency throughout 
the whole series of experiments for the value of the scale co-efficient to behave in this way, except 
that in the majority of cases the scale value has shown no tendency to increase again towards the 
close of the experiment. 

If any displacement of the instrument as a whole occurred as a result of the rapid tempera- 
ture changes, such shift would be shown by a displacement of the base line formed by the light 
reflected from the small mirror attached to the base of the instrument. A careful examination of 
the curves shows that the amount of shift from this cause was very gradual and small in amount, in 
fact too small to be taken into account as its maximum amount never exceeded 0'2 scale division, 
iJ., 'ooS of an inch. 

8. As above noted, tables C i to C lo show that there is a general tendency for the computed 

.,,,,., values of the temperature co-efficient to decrease some- 

Correction for slip of fibre. ^^^^ j^^g^ly ^^^^^^g ^^g ^j^gg ^j g^^j^ experiment. 

During this period the system was cooling, so that, as explained in paragraph 7, an effect of this 
kind was to be expected. But the diagrams show that whereas the differences of the temper- 
atures of the fibre and magnet were small, the drop in the temperature co-efficient was generally 
large and could hardly be fully accounted for in this manner. 

* Throughout the reductions the temperature used in computing the temperature co'efficient was that recorded by 
the thermometer' embedded in the damping, box of. the H. F. magnet. 



As however llie drop in the tempcraturt; co-eRicient could be explained by supposing that the 
system under trial had given way or slipped under the strains induced by the ra^-'id changes of 
tem[:erature, it became necessary to investigate this point by comparing the records given by the 
two sets of magnetographs before and after each experiment. 

Consequently Tables D i to D lo were drawn up and they show conclusively that, except in 
some few cases, slip must have occurred. 

The curves taken during the actual experiments when examined showed unmistakable evi- 
dence of slip only in two cases, viz., on the 2oth and on the 24th January. In the first case 
(Fig. 3 of Plate 11) the experiment has been rejected but in the second case (Fig. i of Plate III) 
as the shift occurred only at the end of the experiment an attempt has been made .to correct for 
it. In all other cases it has been assumed that where slip did occur, it occurred gradually and uni- 
formly and might be allowed for by distributing the amount noted uniformly according to the 
elapsed interval. 

It may be noted that the evidence at disposal shows that in these cases (i) a certain slip 
has actually occurred and \z) that this slip did not manifest itself by sudden breaks in the curve : 
there is no evidence that the slip occurred uniformly throughout the course of an experiment, 
but the assumption that this was the case is not contrary to facts and seems the most reasonable 
one that can be made under the circumstances. 

Tables C 4, 6, 8, 9, were then corrected on this assumption and the new curves so obtained 
plotted alongside of the old ones. 

g. The next point for consideration is what portions of the experiments are to be selected 
as the most trustworthy for the purposes of finding the true mean values of the temperature 
correction ? 

As regards the reading of the thermometers, small errors in reading are of consequence only 
in the case of the Cent, thermometers embedded in the damping boxes of the two instruments, 
and as the dianges of temperature of these thermometers were always negligible in the space 
of the few seconds occupied in taking the reading, the liability to errors in the recorded tem- 
peratures may be considered equal at all stages of the experiment. Consequently the " Incre- 
ment in temperature after start " as recorded in column 4 of form C i has a much greater pro- 
bable percentage of error at the commencement and end of each experiment than during the 
intermediate period. 

Errors in scaling off ordinates from the curve are greatest where the inclination of the curve 
to the base line is greatest, and consequently the first few measures are in each case more doubt- 
ful than the rest and the percentage of error in the figures in column 6 of form C i obviously 
decreases in proportion to the increase in the figures. 

•On both accounts it is plain that, apart from differences of temperature between the magnet 
and quartz fibre which were always greatest during the first part of each experiment, this and the 
last portion of each experiment have much less weight than that part in which the figures in 
columns 4 and 6 of form C are greatest, and the curves showing the values of the derived tem- 
perature co-efiicient may therefore be expected to show marked irregularities at the beginning and 
end of each^experiment. 

What is desirable is to have a long period of uniformly high temperature during which the 
recorded temperatures of the thermometers within and without the H. F. instrument are in very 
close agreement. 

In practice such conditions could not be attained, for the constant stoking of the stoves 
necessary to maintain a high temperature produced considerable fluctuations in the recorded 

C 
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temperatures and until the fires were allowed to die down the temperature of the air was always 
in advance of that of the magnet. 

Moreover, the copper damping box in which the magnet and its thermometer are contained 
is close to the base of the instrument, which is rigidly attached to the supporting pillar by means 
of three stout brass footscrews leaded into recesses cut in the stone cap of the pillar. Consequently 
a considerable amount of heat must have been continuously conducted away and lost in the pillar 
which would be slow to attain the temperature of the air. 

In all the curves there is a well defined critical point at which the teinperature of the air 
coincides with that of the magnet, and it is in the neighbourhood of this point that all the desir- 
able conditions are most nearly fulfilled. 

This point is indicated in the curves by a continuous ordinate, which gives the time of its 
occurrence on the time scale. 

That value of the temperature co-efficient found from the observations taken nearest to 
ikis crtticnl p)int seems therefore the best individual value of the series, hut ia order to get 
rid of the errors to which any single observation is liable, it has been considered advisable to 
derive the temperature co-efficient in each case from a series of 9 values situated symmetrically 
about this point. In the first four of these values the air temperature was above that of the 
magnet and in the last four these conditions were reversed, so that the errors arising from this 
cause should to a large extent cancel out in the mean. 

10. Working in this way certain mean values have been obtained in each case which are 
grouped together in the following table for convenience of reference : — 



1902. 
Date. 


No. of 
Fibre. 


No. of Mag- 
net. 


Mean values of 
temperature 
co-efficient. 


Final value 
of tempera- 
ture co-effi- 
cient. 


Remarks. 


6th January . 


2 


X 


I2-6o 


|i2-6 




24th February , 


»j 


)j 


12-67 




15th January . 


12 


2 


irgo 


• •• 




20th January • , . 


i> 


»» 


ii'69 


... 




31st January , 


3) 


)f 


I2'6o 


12-6 


After repairing magnet, corrected 
for slip (10 7). 


23rd January . 


6 


3 


12-07 


tea 


Corrected for slip (15 y). 


28th January . 


>» 


j» 


12'17 


... 




6th February 


3 


s> 


12-90 


... 




loth February 
nth February 


4 


3 


12-49 
12-49 


12-5 


„ (19 y). 
» „ (II y). 



II 

There is very little doubt that the results for magnet i and fibre 2 may be confidently 
accepted. These are now in use in No. i Magnetograph at the Dehra Dun Observatory, where the 
results of the temperature readings during the first complete year of work show that the annual 
range in the underground room is not likely to exceed 6° or 6-°5 Cent.* Thus the largest multi- 
plier that will be used in this case may be taken as 33, and as one cannot hope to read the 
curves with greater accuracy than i y, the error permissible in finding the temperature co-effi- 

1 V 

cient is —^=0*3 y. The accordance of the two results makes it highly probable that in this case 
the temperature co-efficient has been found with all desirable accuracy. 

Magnet 2 and fibre 12 have been in use in No. 2 Magnetograph since September 1902 at 
Kodaikanal, It seems clear that the temperature co-efficient of the magnet itself altered consider- 
ably after it was repaired in January, and it is unfortunate that only one determination of the 
temperature co-efficient of the system was made after that date. At Kodaikanal the annual range 
of temperature in the underground room is not yet known, but the data available indicate that 
it will be less than 2° Cent. If this is the case, the greatest multiplier will be i and the error 
permissible in the temperature co-efficient will be ly. So that although the single experiment 
made on the 31st January with the system as now in use at Kodaikanal is not perfectly satisfactory, 
it seems likely that it is sufficiently good for the very favourable temperature conditions appertain- 
ing to the observatory where it is being used. 

With regard to the various experiments made with magnet 3 and fibres 3, 4 and 6, the agree- 
ment in the case of the two experiments with No. 6 fibre is good, and in the case of No. 4 
fibre it is remarkable. But three out of four of these experiments have been corrected for slip and 
it is hardly possible therefore to trust them implicitly. 

Moreover, it is disconcerting to find that the value of the temperature co-efficient when using 
the same magnet should vary from I2"i to 12*9 when the quartz suspension is changed, for from 
the nature of a quartz fibre, one would expect different fibres to behave in a uniform manner under 
similar conditions of changing temperatures. 

Whilst therefore it is likely that the results in each case with No. 3 magnet are near the 
truth, the mere agreement of the results derived from pairs of experiments is not sufficient to 
justify their acceptance as being exceedingly accurate. 

An inspectfon of the base line values of No. 2 Magnetograph (Table B 2) from the 22nd to 
25th February inclusive, shows that magnet 3, with fibre 4, behaved fairly well when transferred 
to No. 2 Magnetograph during the last experiment with magnet No. i. 

However, in order to see whether fibre No. 4 was really in a stable condition and fit for use 
at the Barrackpore Observatory, a further prolonged comparison was made throughout March. 
The result is exhibited in Table D 9 and is not entirely satisfactory, for although there is no 
evidence of a sudden slip having occurred and the discrepancies noted may very probably be 
largely due to the fact that No. 2 instrument was supported merely on trestles of wood, which 
proved by its behaviour to be only partially seasoned, still the fact remains that the results given 
by the two instruments were not in close accord throughout the period. 

* Highest temperature =28*44 On '^'^ September 1902, 
Lowest „ =>22'oo on 28th March 1903, 
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II. In most of the experiments a deflection reading was taken to d-etermine the scale valffe 

when the temperature of the room was approximately 
ahTre^"^* '" '"^^^ "^"^ "^"^ '° *'''*"^^ '" '^'"^"" ^^^ ^^s maximum. The resulting values . are tabulated 

below : — 
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10 1 II 




Period. 


Ordinary deflections. 


Special deflections 

during temperature 

experiments. 
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1 
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1 
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1= 
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1 = 


at 96 
cms. 


at I20' 
cms. 


Tem- 
pera- 
ture of 
Instru- 
ment. 




i;}th January 

22nd January 

29th January 
4th February 
7th February 

.2ist February 


aoth January 

2()th January 

1st February 

7th February 

1 8th February 

28th February 


41-82 
47-43 

35- 1 8 
47-57 
45:74 

57-02 


5 

5 

3 
4 
8 

8 


21-41 

24-31 

17-98 
24-24 
23-40 

29-14 


S 

4 

3 
3 
8 

8 


21° 

21° 

21° 
21° 
22° 

22° 


42-30 
42-15 
47-94 

47-68 

35-13 
47-88 

46-39 
46-27 

57-53 


21-65 

24-54 
24-43 
18-04 
54-47 
23-74 
23-74 
29-46 


3i-°3 
3i-« 
33-3 
33-8 
35-7 
35-4 

34-9 
36-5 
29-9 


—0-48 

-0-33 
-0-51 
—0-25 

+0-05 
-0-31 
—0-65 

-0-53 
—0-51 


—0-24 

—0-23 
—0-1-2 
—0-06 
—0-23 

—0-34 
-0-34 
—0-32 






— o'4i 


—0-24 


Means. 



Tne accordance of the signs in the last two columns- renders it unlikely that the difference 
in tne detlection values- obtained during the experiments is the result of chance. Also it will be 
noted that the deflection at 120 cms. is approximately one-half of the deflection at 96 cms.' 
and that the mean difference in the last column bears approximately the same proportion to that 
aerived Irom the column before it. 

Thus there are strong grounds for supposing that the deflections do actually increase with the 
temperature, that is to say, the scales value diminishes or the system becomes more sensitive. 

Any rise in temperature ought (i) to increase the stiffness of the fibre, {2) to decrease the 
moment of the suspended magnet and (3) to decrease the moment of the deflecting magnet. 
On all three counts one would expect to find the deflection decrease slightly for a rise in tem^ 
perature, and the fact that this is not the case indicates that some important factor has been left 
out of consideration. 

The greatest difference in the deflections occurs during the first temperature experiment 
with magnet 3 and fibre 4 on the loth February. The scale values from the special deflections 
taken at a temperature of 34-°9 Cent, are 4-92 and 4-93 from the near and far distances respec- 
tively as compared with 5-01 and 5-02 from the mean values under ordinary conditionsj so that 



'3 

the changb in the scale value amounts to o-iy. This is sufficiently large to slightly alter the 
results of the temperature experiment, as the range of ordinate amounts to almost 40 scale divi- 
sions and the resulting change in force would be therefore less by about 47 than that derived 
from the scale value adopted.* 

There are not sufficient data to justify any attempt at correcting the results for the change 
in the scale value, and the "above figures are chiefly of interest as showing that there appears to 
have been some unknown factor at work tending to make the resulting values for the temperature 
co-efficient slightly higher than they should be. 

Statement of results accepted. '.2. The following results derived from thes ex- 

penments have been accepted : — 

> (a) The temperature co-efficient for the system, magnet I and fibre 2 . . . =i2-6y 

(i) ,1 I, „ „ 2 „ 12 . . . =I2*6y 

(c) „ n n „ 3 » 4 • • • =I2'5y 

The experiments would lead one to accept these values as approximately correct and good 
enough for the desired standard of accuracy in reading the H. F. curves, but it must be said that 
they differ very widely from the results anticipated. 

In the Kew certificate accompanying No. i set of Watson's Magnetographs it is stated that 
the temperature co-efficient per degree Cerit. was found to be approximately 5"8y (using magnet 
No. I and an unknown fibre), whilst Eschenhagen gives for his somewhat similar instrument an 
approximate value of 7y per degree Cent.f 



* Suppose the temperature Of the room to be 30° and that of the deflecting magnet 20° (on the average) whilst a set 
of deflections was being taken. 

Then putting m = 1004-23 at 0° Cent. 

We obtain ffom the temperature corrections for the magnet used 

m = 996-44 at 20° Cent. 

m = 992*28 at 30° Cent. 

Hence since the Value of the scale cO'efficient varies directly as m., the error introduced by assuming the temperature 
of the deflecting magnet to be the same as that of the room would in this case be roughly o'4 per cent, only, whereas the 
average charge actually found exceeded one per cent. , ^^ ^ ^ . ^ ^ , .. ^ 

When the deflections at high temperatures were taken, the deflectmg magnet was warmed up f of some time by ex- 
'n? it to the sun before bringing it into the room and it is therefore most unlikely that its temperature even at the 
fime of taking the first deflection, was ever as much as 10° from the truth. , . ^ ^ 

Consequently the change in the scale values noted at high temperatures cannot be explained by assuming a large 
error in the temperature of the deflecting magnet. 

+ Dr Chree, F.R.S., has offered the following explanation of the discrepancy here noted. 
"^ ^ L t us call C the torsion couple at temperature 0° Cent, for unit angle of twist and suppose this to increase to C at 

somede ni ^^^ v^^ ^.^^ being the magnet's own moment as unaffected by temperature, call A H the couple eserted on 
it ViPn^oeriMndicular to the magnetic meridian al a place where H is the horizontal force. 
Sup^se flo the total twist of the fibre when the temperature is 0° Cent. 

and 9 >• " •' " '«* M 

Then C, Oo = C 9 ^ ^ g Of 9-g. = -^ ^Ccl"^^ 
For a given value of t, ^A^^= 5, a constant 

and so 9— flo " B H 

Thus the twisting accompanying a given change of temperature varies as the fofce at the place and since 9 _fl„. means 
■ <•„ ohnnffP of ordinate, the effect of a given change cf temperature on the ordinate varies directly as H. 
" ^ At DehrfDun°^= 0-335 C.G. S. approximately, whilst, at Kew H = 0-185 approximately, so that neglecting the tern- 
perature co efficient of the magnet, the temperature co-efficient of the system at DehraDun should be 32| x 5-8 = lO-Sy. 

If therefore the -ffect of temperature on the moment of the magnet is small, the results at Dehra are not incompatible 
with4ho9e obtained at Kew. 
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Facts inferred from the experiments. '> "^^^ following conclusions based On these ex- 

periments are worthy of consideration : — 

. (i) It is the exception to find a quartz suspension as used in these instruments which does 
not exhibit signs of slip even after having been in use for a considerable number of days. 

(2) The increase in sensitiveness of each system for a rise in temperature is , contrary to anti- 
cipation and cannot at present be explained. 

(3) The method of finding the scale values by deflections at a known distance with a magnet 
of known moment is quite satisfactory. 

H. A. DENHOLM FRASF.R, Captain, R.E. 
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B I. 

Abstract of absolute observations for H. F. and computation of the value of the Base line of the H. F. 
Magnetograph No. i for the months of January and February igo2. 

C Selected mean temperature = 2i""ocent. 
, (.Temperature co-efficient for I ° cent. = 1 2*5 y throughout. 



Magnet No. lA. 



Magnetometer No. 1 By T. Cooke & Sons. 
Magnbt I, Fibre 2. 



1 


2 


3 


4 


S 


6 


7 


8 


9 


10 


11 


12 


13 


14 


IS 


16 


Date. 


c 
.2 

1 

■g 

•s 

1 

H 


u 
Q 



c 


1 

> 


ss 


B 


JO 

g 

« 

0: 




■0 

a 

s 


1 

Is 

g-5. 

2 e 


1 

•2 

> 

.5 a 

•a 


1 nterpolated Temperature 
of H. V. thermometer at 
the times given in col. 2. 


Difference of each tem- 
perature from the selected 
mean. 


s. 

1 

a 
.2 

6 


Ordinate corrected to 
mean temperature = (8) 
+ (II). 


H 

■3 

§ 


u 

H 


•s 

3 
> 

•g 
t 

1 



II 
c 

V 

!3 . 
;5- 


Remarks. 

[The base line is 
evaluated from 
the observations 
taken with mag- 
net lA in Mag- 
netometer No. I 
by Cooke & 
Sons.] 


Civil. 


L.M.T. 




C.G.S. 






Sc. 
div. 


y 


C. 


C. 


y 


7 


y 


C.G.S. 


C.G.S. 




4 Jan. 1902 . 

S3 » 

at 

7 „ 

ft 


h, m. 
2 30 

2 58 

3 32 
12 22 
12 47 

I i8 


V 

d5-> 

V ■> 
V 

dK 

V > 


ioo4'i8 

1 004- 13 
1 004*50 

ioo4'2g 


7"479 
7'34« 


7-201 
7- 1 55 


68-2 
eg'o 
69-2 
68-3 
68-3 
69'o 


29 1 "2 
294-6 

295'5 
291-6 
291-6 
294'6 


i9"8o 
19-80 
19-80 
2o-i6 
20-21 
20-29 


— 1-2 

— 1-2 

— 1"2 

-0-8 
-0-8 
-0-7 


-iS-o 

-15-0 

-IS'O 

—1 0-0 

— lO'O 

-8-8 


276-2 
279-6 
280-5 
281-6 
281-6 
285-8 


■ 277"9 

.'x ... 

, 1 280'1 

281-6 

'■) ... 

. 283-7 


0-33497 

0-33496 
0-33514 

0-33507 


•33219 

2ie 

232 

••• 

223 


1 

1 Scale coefGcient 
1 =4-^7 y. 

First experiment 
01 6th Jan. 
lyoz. 



13 n 



14 I. 



18 













Mac 


JNET 


2, Fibre 12 










. 2 49 


V^ 


1004-20 




... 


S6-9 


310-7 


20-36 


-0-6 


-75 


303'2 


■) 303*5 
J) ... 


0-33498 


. 3 18 


DJ 

V .■ 


... 


7-437 


7-716 


570 


311-2 


20-36 


-0-6 


-7-5 


303-7 


... 


. 3 46 


1004-22 


... 


... 


S7'5 


3I4"0 


20-36 


-0-6 


-7-5 


306-5 


5 303- I 


0-33499 


. 12 9 


] 


1004-29 


... 


• ■• 


.58-4 


3 1 8-9 


20'4o 


-0-6 


-7-5 


311*4 


■) 3io"3 
] - 


0-33519 


. "2 35 


... 


7-427 


6-967 


S8-0 


316-7 


20-40 


-0-6 


-7-5 


309-2 




. 1 3 


V j 


1004-29 


... 


... 


57-3 


312-9 


20-40 


-0-6 


-7'S 


305'4 


3307-3 


0-33519 


1 20 


V 




•a. 


... 


57-3 


312-9 


20-40 


-0-6 


-7'5 


30s '4 


305*4 


0-33517 


. 12 38 


1 

V J 


1004-38 


... 


... 


52-1 


284-5 


20-40 


-0-6 


-7-5 


277*0 


\ 276*7 


0-33493 


. . 6 


... 


7-400 


7-295 


52-0 


283-9 


20-40 


-0-6 


-7-5 


276-4 


h 




. 1 32 


1004-32 


... 


... 


52'I 


284-5 


20-40 


-0-6 


-7"5 


277-0 


) 276-7 


0-33491 


2 30 


V] 


I004"2S 


... 


... 


52-8 


288-3 


20'40 


-0-6 


-7'5 


280-8 


■1 281*6 


0-33493 


. 2 54 


d)t 


... 


7'S05 


7-110 


53-1 


289-g 


20-40 


—0-6 


-7'5 


282-4 


h • 


... 


, 3 19 


V7] 


1004-27 


... 


... 


53-6 


2927 


20'4<J 


-0-6 


-7'5 


285-3 


I ) 2838 


0*33493 


. 3 43 


V ■' 


1004-22 


7"427 


8-043 


54'o 


294-8 


20-40 


-0-6 


-7'S 


287-3 


) "5 286*3 


0-33495 


. 4 7 


1 004*20 




... 


54-4 


297-0 


20-40 


-0-6 


-7'S 


289-5 


. 288*4 


0-33494 



33194 Scale co-efficient 



194 
2og 

212 
212 
216 

214 
211 

209 

209 

206 



=5-46 



r 



From mean " m." 

ist experiment on 
15th Jan. igo2. 



16 



Abstract 
Magnet No. 



B l—itntd. 

of absolute observations for H. F. and computation of the value of the Base line of the 
H. F. Magnetograph No, i for the months of January and February igo2. 



lA. 



Magnetometer No. i By T. Cooke & Sons. 
MAi'>NEr 2, Fibre 12. 
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12 31 


1004-43 


■•> 


••• 


75-0 


361-S 


21fl8 


-(■0-2 


■H2-S 


364-0 


■3354> 


181 


•2 55 


1004-36 


7-479 


7-249 


75-0 


361-5 


2Irl8 


•t-0-2 


■f2-5 


364-0 


-33544 


■80. 



12 I 

12 24 

12 47 

1 10 



D-J 



1 

V i 



1004-13 



1003-99 



7.192 



7-4S3 



Magnet 3, Fibre 12. 
58-0 
S8-o 
58-0 



S7-7 



377-0 
377-0 
377-0 

375-1 



31-60 
2 1 -60 
21-60 

2 1 -60 



-fo-6 
■fo-6 
-fo-6 

-t-o-6 



•f-7-S 
■f7-S 
+ 7-5 

■»7-S 



384-5 
^4-5 
384-S 

382-6 



384-5 
I 384-S 

-' 383-6 



-33S30 |f33l45 



.'33520 



•335 "5 



135 



131 



Scale coefficient 
=4-82^. 



~) 1st experiment 
on 23rd Janu- 
ary 1902. 



• Mean value of 
Base line 

=0-33186. 



3nd experiment 
on 28th Janu- 
ary 1902. 



' Frommean"m." 
Scale coefficient 

=6-50y. 

jrMean value of 
I Base line 

=0-33137. 
J 3rd experiment 

on 31st Janu- 

ary igo2. 
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B 1—comd. 

Abstract of absolute observations for H. F, and Computation of the value of the Base line of the 
H, F. Magnetograph No. t for the months of January and February igos. 



Magnet No. i A. 



Magnetometer No. i By T. Cooke & Sons. 
Magnet 3, Fibre 3. 



■ 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


■3 


•4 1 15 


16 


Date. 


s 
•.3 


Q 

i 

> 


S 
15 

1 

S 

"S 

ll 

11 

s 


e 

1 

i 

CU 


s 

u 

•a 
% 
% 

S 


•I.H 

ss 

a- 
2- 


3 

> 
C 

8 


Interpolated Temperatures 
of H. F. thermometer at 
three times given in col. 2. 


Difference of each temper- 
ature from the selected 
mean. 


3 
I 

s 
iJ 

1 


If 

IS 

if 

1 

1^ 


w 

B 

c 


g* 

Sa 

|1 


X 
■0 

> 

i 


"5 

T 

a 
a 

s 

& 

3 — 


Remarks. 


Civil. 


L.M.T. 




C.G.S. 






Sc. 
div. 


y 


C 


C 


\ 


r 


Y 


CG.S. C.G.S. 




5 Feb. 1902 . 

»> * 


h. m. 

II 26 

11 49 

12 14 
12 37 

I I 


° "i 
vnJ 

} 

v J 


1004*38 

1 004*36 
1004*29 

1004*45 


7*374 
7.400 


7*529 
7*435 


60.8 
Co-s 
607 

61 '0 

64-0 


292-4 
291-0 
292-0 
293*4 


21-39 
21-39 
21-39 
21-39 

21-39 


+ 0.4 
+0-4 
■»-o-4 
■••0-4 

-ho.4 


+ 5-0 
•*-5-o 
■^S•o 
■^5•o 

•^S•o 


297.4 
296-0 
297.0 
298-4 


■» 296-7 
■) -> 296-5 

5 297-7 


-33530 

-335 > 9 
-33522 

•33527 


-33223 

222 
224 


"1 Scale coetficient 
1 =4-8iy 

^ Mean value of 
Base line 
-0-33223. 
Experiment on 
6th February 
1902. 
Commenced slip- 
ping at 12-50. 



8 Feb. 1902 



•9 













Magnet 


3, Fibre 4. 












II 30 


vJ 


1004*36 


• ■■ 


... 


Si-i 


256-5 


20-5 


-0-S 


-6-3 


250*2 


7 251*2 


-33495 


*33244 


II 56 


*.• 


7-349 


7*483 


51-0 


256-0 


20-7 


-0-3 


-3-8 


252-2 


h 






12 21 


1004*34 


• (• 


... 


50*3 


252-S 


20-7 


-0-3 


-3-8 


248.7 


) i 250-5 


-33494 


243 


12 46 


\ 


1004*38 


7-244 


7*483 


50-0 


251-0 


20-8 


—0-2 


-2-5 


248-5 


3 ■» 248-6 


•33492 


243 


1 II 


V 5 


1004*18 


... 


... 


47-0 


23S-9 


20-8 


—0-2 


-2-5 


233*4 


5 241-0 


-33485 


244 


II 38 


VT 


1004*36 


... 


... 


69-0 


346-4 


20-8 


—0-2 


-2-5 


343-9 


7 344-4 


•33520 


176 


12 2 


V7) 


••• 


7-322 


7*483 


69-2 


347*4 


20-8 


-0-2 


-2-5 


344*9 


h 






12 27 


1004*36 


... 


... 


69-0 


346.4 


20-8 


— 0.2 


— 2-5 


343*9 


7) 344*4 


•33520 


176 


12 SI 


V > 


1004*41 


7-322 


7*483 


68.4 


343*4 


20-8 


—0.2 


-2-5 


341-9 


5 7 342-9 


•33518 


•33175 


I 15 


1004.20 


... 


... 


68-1 


34>*9 


20-8 


—0-2 


-2-5 


338-4 


) 340-a 


-3351 1 


171 


2 59 


V) 


1004*20 


• •* 


... 


72-4 


363-4 


21-6 


+ 0-6 


■^7*5 


370-9 


■) 370-4 


*33498 


128 


3 19 


D) 


... 


7.400 


7*856 


72.2 


362.4 


21-6 


•to-6 


+ 7*5 


369-9 


3 







Scale coefficient 
5-02-y. 



1st Experiment 
on loth Febru- 
ary 1902. 



2nd Experiment 
on 12th Febru- 
ary 1902. 



It 39 

12 5 

12 31 

12 55 

I 19 



dJ 

} 

V f 



1004-29 

1004-22 

1004.18 

1004-02 



7*374 



7-244 



8.043 
7.669 



Magnet i, Fibre i. 

5S-3 221.8 21.4 ■fo.4 +5'0 226.8 

55-6 223.0 21.4 -f6.4 .1-5.0 228' 

55.7 223.4 21.5 ^0-5 -►6-3 229 

55-9 224.2 21-5 +0-5 -he-s 230. 

55.6 223-0 21-5 +0-5 -h6-3 229.3 



ll 

•s ) 



227-4 



228-9 



7 230^ I 

) 229-9 



'335 «> 


•33284 


-33509 


280 


•335>o 


280 


•33505 


275 



Scale coefficient 
=4^oiy. 
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B I — concld. 
Abstract of absolute observations for H. F. and Computation of the value of the Base line of the 

H, F. Magnetograph No. i for the months of January and February igo2. 
Magnet No. i A. Ms^gnetometer No. i by T. Cooke & Sons. 

Magnet i, Fibre 2, 



I 


2 


3 


4 


5 


6 


7 


8 





10 


II 


12 


•3 


14 


»5 


16 


Date. 


B 

•s 

1 


c 


■■a 

OS 

Q 

"o 

i 

> 


1 
s 

E^ 
0. 


E 
u 


CO 

"O 

B 

ri 

w 

Ou 


s 

u 



c 

S 


'1 

■-E-g 

a 

18.1 


2 

.£ 

1 
I 

c 

s 

li 




Interpdated Temperature 
of H. F. thermometer at 
the times given in col. 2. 

Difference of earji tem- 
perature from the selected 
mean. 


3 
■§ 

c 

1 
§ 

1 
6 


°s 

II 

Is 
3 

8S. 
" S " 

.ss- 

"2 S-t- 
Q 


•3 

B 


8 

i! 


1 


■5 

u 

.S 

CQ 

•li 

> 


Remarks. 


Civil. 


L. M.T. 




C. G. S. 






Sc. 

div- 


r 


C. 


C. 


V 


y 


y 


C. G. S. 


C.G.S; 




23 Feb. igo2 . 

>i • 
fi • 

25 ,. 

M • 

33 • 


h. m. 

11 40 

i» 4 

12 2g 

13 54 
I 20 

11 51 

13 16 

12 39 
I 2 

1 24 


v-,5 

V ■> 
D J ■ 

V 5 


1004-13 

I004'06 
1 004- 1 1 
1004-04 
1004-36 

1003-88 
1003-76 
1003-92 


7-530 
7-349 

7-427 

'7-374' 

1 


7-295, 
7-633. 

7-856 

7-342 


, 59-" 

, 59-0 

,58-3 

, 58-0 

57-1 

• 55-0 

54-8 

55-3 

56-0 

55-2 


237-0 
236-6 
.233-8 
.232-6 
229-0 
220-6 
219-7 

221-8. 
224;6 
221-4 


21-6 
2 J -6 
21-6 
21-6 
21-6 
21-8 
; 21-8 
21-9 

1 22^0 

22-0 1 


+ 0-6 
,+0-6 
,-fo-6 
+0-6 
+ 0-6 
•to-8 
-I-0-8 
■Ho-9 
■H-o 
+ 1-0 


.7-5 

..7-5 

. +7-5 

, +7-5 

+ 1:5 

+ 10-0 

■fio-o 

+ II-3 

+ 12-5 

+ 12-5 


244-5 
244-1 
241-3 
240-1 
236-s 
230-6 
229-7 
233-1 
237-1 
233'9 


,7 244-3 

3i 

1 3 242-7 
i ■) 240.7, 

y 238-3 

T .230-2 

> 
")) 231-4 

3 r 235-1 

) 235-5 


•335?* 

•33522 
•335ZO 
•33518 
•33516 

•33500 
•33504 
•335JO 


280 

279 
279 
280 
286 

269 
269 
274 


2nd; Experiment 
on 24th Febru- 
ary 1903. 


Means 






1004-23 


7-403 


7-Sio 








^ 






i 
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B2. 

Computation of the value of the Base Line of the H. F. Magnetograph No. 2 for the months of January 

and February igo2. 

Magnet 2, Fibre 12. Temperature Coefft. for i° C.= 12-57 throughout. 



J^^ 


2 


3 - 


' 4 


s 


6 


7 


8 


9 


10 


II 


12 


13 


14 


IS 1 16 














H 




e 


<u 




J 






















E 




ig 


s 




E 






^ 


Re MARKS. 








II 






M 






g 




c 


e 






(The base line is 








§ 






B 


S E 


s . 


u 


0) 


s 






evaluated from 






i 




E 


u 







s 


5 

2 


3^ 


g> 






the observations 
taken with Mag- 


Date. 


c 
.2 


1 

a: 
Q 


c 




CO 


^ 






s 


-s^ 


c 



S 


II 


net I A in Mag- 
netometer No. I 




g 


S" 




-* 


"n 


1m 


u 


ii 


U 00 


s 


^ 


c 


by Cook & Sons. 







s 




s 




i 


E 


oTi 


s 


k 


s 


a 


u 


—The figures in 




1 














"S S . 









cj 


i3 

CQ 
"S 

V 

9 

•a 


columns 4, 5 and 




•3 


1 


c 



a 


E 
.2 




•3 








1 






s 


1 


6 are therefore 
omitted being 
given in Table 
Bi.) 




H 


> ^ 


s 


• Q- 


CU 


s 







Q 


CJ 





s 





> 


Civil. 


L.M.T. 




CG.S. 






Sc. 
div. 


, 7 


C 


C 


r 


y 


y 


CG.S. 


CG.S. 


^ 


4 Jan. 1902 . 


h. m. 

2 30 


v% 


•■• 


... 


... 


54-6 


307-9 


1 3-5 


0-0 


0-0 


307-9 


■) 309-7 


■33497 


•33187 


" Selected mean 
temperature 
= I3°-5C. 


.] 


258 


dJ^ 


.» 


«•• 


... 


55-0 


310.2 


13-6 


+ 0.1 


+ 1-3 


31 1 -5 


J-) 






Scale Coefft. 


)> 


3 32 


V i 


... 


... 




54-9 


309-6 


'3-7 


+ 0.2 


+ 2.5 


3'2-I 


1 

. 31 1-8 


•33496 


184 


= 5-647- 


7 » 


12 22 


?^} 


..* 


... 


... 


55-0 


310.2 


13-2 


-0-3 


- 3-S 


306-4 


307-1 
J 
i 309-7 


■33SI4 


207 


Mean value of 


„ 


1247 


... 


... 


... 


55-0 


310.2 


13-3 


— 0.2 


- 2-5 


307-7 




1 Base line = 


a 


I 18 


... 




... 


SS-7 


314-1 


13-3 


—0.2 


- 2-5 


311-6 


•33507 


197 J •33194- 



Magnet i Fibrb 2. 



13 Jan. 1902 . 


2 49 


V 1 


<•• 


... 


... 


.f6.2 


207-9 


14-7 


-0-3 


-3-8 


204.1 


\ 205-6 
i 208.6 


•33498 


•33292 


•) 


55 ■ 


3 18 




• •. 


... 


S7-0, 


2lo-g 


14-7 


—0-3 


- 3-8 


207-1 






> •3.^29 1. 


'> 


3 46 


... 


... 


... 


5 7-8 


213-9 


14-7 


-0-3 


- 3-8 


210-1 


•334S9 


290 


J Selected mean 
































temperature 
































-i5°-oC. 


14 ., 


12 g 


V f 


... 


• ■. 


... 


61 -0 


225-7 


14-3 


-0-7 


- 8-8 


216-9 


■> 214.9 

i 211-6 


•33S19 


304 


Scale Coefft. 




























=3^7o. 


J) • 


12 35 


... 




• ■. 


59-9 


221-6 


1 4-3 


-0-7 


- 8-8 


212-8 








„ 


■ 3 


... 


... 


... 


58-9 


217-9 


J4-4 


-0-6 


- 7-5 


210-4 


•33SI9 


307 




JJ • 


1 20 


V 


to 


... 


... 


58-6 


216-8 


14-5 


-0-5 


- 6-3 


210-5 


210.5 


•33SI7 


306 




18 „ 


12 38 


VI 


... 






54-9 


203-1 


13-9 


— i-i 


-13-8 


189-3 


•t 188-7 
i 188-8 


•33493 


304 






I 6 


• •■ 


... 


... 


54-2 


200-5 


14-0 


— I-O 


-12-5 


188-0 








» • 


I 32 


• •• 


... 


... 


54-3 


200-9 


14-1 


-0-9 


-II-3 


189-6 


•33491 


302 




M • 


2 30 


VI 
Df \ 

VI ; 


... 


... 


... 


55-0 


203-S 


14-3 


-0-7 


- 8-8 


194-7 


. 195-5 

i 197-6 

i \ 199-9 

> 202-7 


•33493 


297 




9J ■ 


2 54 


... 


... 


... 


SS-4 


205-0 


14-3 


-0-7 


- 8-8 


196-2 








3> • 


3 '9 


■ ■• 


... 


... 


55-8 


206-s 


•4-4 


-0-6 


- 7-5 


199-0 


•33493 


295 




39 ' 


3 43 


• •• 




... 


56-3 


208-3 


14-4 


-0-6 


- 7-5 


2O0-8 


•33495 


295 




)9 • 


4 7 


... 


... 


... 


57-0 


210-9 


14-5 


-0-5 


- 6-3 


204-6 


•33494 


2gi 




IQ » • 


11 lo 


ih 






... 


5S-I 


203-9 


13-9 


— i-i 


-13-8 


igo-i 


1 189-9 

f i 189-7 

j • 192-2 

: ■ 195-7 


•33486 


•33296 




" 


II 34 




••• 


... 


55-0 


203-5 


13-9 


— i-i 


-13-8 


189-7 






Mean Base line 




II 58 


vij 


... 


... 


• •* 


S5-0 


203-5 


13-9 


— I-I 


-13-8 


189-7 


•33487 


297 


value to 1 9- 1-02 


)> 


12 23 


dM 




... 




56-0 


207-2 


1 4-0 


— I-O 


-12-5 


194-7 


•33489 


297 


incl.= -33297. 


, 


13 46 


V i 


•ih 


• *• 


... 


56-5 


209-1 


14-0 


— I-O 


-1 2-5 


196-6 


•33488 


292 




22 „ 


2 42 


vr 




.«. 




57-9 


214-2 


14-9 


— O-I 


- 1-3 


212-9 


1 2.4-5 
i 219-5 


•33500 


285 




»j • 


3 10 
3 36 


... 


... 


... 


58-4 
59-9 


216-1 
221-6 


15-0 
'5-1 


o-o 
-fro-1 


0.0 

+ 1-3 


216-1 

222-9 


•33507 


287 




24 ^> • 


12 1 


vp 


• *. 


... 


... 


■ 62-0 


229-4 


'5-3 


+ 0-3 


+ 3-8 


233-2 


> 233-6 

1 i 235-6 

i I 238-5 

i 238-. 


•33518 


284 






12 35 


... 


... 


••* 


62-2 


230-1 


15-3 


■eo-3 


+ 3-8 


233-9 






Mean value of 




r2 S3 


«•< 




... 


63-1 


233-5 


15-3 


■fo-3 


■¥ 3-8 


237-3 


•33520 


284 


■ Base line = 




I 14 


*.* 


... 


»•• 


63-4 


234-6 


15-4 


+ 0-4 


+ S-o 


239-6 


•33525 


286 


•33283- 


" 


I 36 


... 


••• 


„, 


62-6 


231-6 


15-4 


-)-o-4 


+ S-o 


236-6 


•33526 


288 




26 " 


12 S 


D ; 


• 1. 


... 




6g-4 


256-8 


15-4 


+ 0-4 


-f S-o 


261-8 


) \ 264.4 
i 268-4 










12 31 


... 


• *. 


... 


70-8 


262-0 


15-4 


+ 0-4 


+ ^J° 


267-0 


•33541 


277 




j» • 


12 55 


... 






71.2 


263-4 


15-S 


+ 0-5 


-t- 6-3 


269-7 


•33544 


276 


. 



D2 
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B 2,—conid. 

Computation of the value of the Base Line of the H. F, Magnetograph No. 2 for the months of January 

and February J go 2. 
Magnet i. Fibre 2. Temperature Coefft. for 1° C.=i2-sy throughout. 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


13 


14 


15 


16 














S5 
.5 






S 

p 




k 






f^ 


Remarks. 








II 






'** 


u 


•s| 







c 


s 




1 


(The base line is 














13 





li 


s . 


lU 


B 


■5 




1 


evaluated from 








4J 


, 






b 


S c 


3 


1 . 


cu 




"5 


the observations 




n 


B 
.0 


ts 


en 

B 
u 


(0 

g 


c 


,5 


1^ 


•si 


rt 


2? 


c 

■3 


X 


t 


taken with Mag- 
net I A in Mag- 


Date. 






c 


S 
"3 




« 


1 


n 




E 

4.J 


1: 


c 



•3 


-.s 


netometer No. 1 
by Cook & Sons. 




u 


Q 




g 





— ■ 


> 


^'i 




s 


B 00 


b 


3 


S 


— The figures in 




" 







10 


a 


« s 


C 



"SS 


S 




Sil 


8 


■g 


S3 


columns 4, 5 and 







C 


"o 


^ 


a 


gi° 


U 


l£i 


" 


c 
.9 




*tt 




a 


6 are therefore 




•s 


.2 


c 

lU 


S 




is 


1 


g.b'g 




H 


i2 




en 


£ 


"S 


omitted being 






a 
.■9 




g 


& 


li 


c 


Si.S 


u 
ttSJS 





.5 12 


J 


j3 


3 
"5 


given in Table 
Bi). 




H 


> 


s 


cu 


cu 


s 


6 


c 


(5 





o"- 


s 





> 




Civil. 


L.M.T. 




C.G.S. 






Sc. 
div. 


y 


c 


C 


y 


7 


•y 


C.G.S. 


C.G.S. 




30 Jan. 1902 . 


h. m. 
12 1 


V 




• •. 


••• 


57-9 


214-2 


16.9 


•H.9 


■f23-8 


238.0 


238.0 


•33530 


292 


^ 


» • 


12 24 


h 


• ■■ 


... 


■•• 


57-7 


213-5 


i6-9 


f 1.9 


+ 23-8 


237-3 


' . 236-4 
i 234-0 


•33520 


284 


(Mean value of 


5» • 


12 47 


■ •• 


• •• 


,,, 


57-2 


21 1 .6 


16-9 


■H-9 


+ 23-8 


235-4 






f Base line = 


9> • 


I 10 


>*. 


• !• 


• •■ 


56-4 


208.7 


16.9 


■t-i-g 


+ 2Z-S 


232-5 


•33515 


281 


) .33286. 


5 Feb. 1902 . 


II 26 


1^ 


••■ 




... 


64-3 


237-9 


15.0 


0.0 


0.0 


237-9 


I 237-5 
7 J 237-2 

; 1 238-2 

^ 1 239-3 


•33520 


282 1 . _ 


33 • 


11 49 


• 11 


• •• 


»• 


64-1 


237-2 


15-0 


0.0 


0.0 


237-2 






1 Mean value of 


7J • 


12 14 


aa* 


... 


... 


64-. 


237-2 


15-0 


0-0 


0.0 


237-2 


•33519 


282 


y Base line = 
•33284. 


39 • 


12 37 


• •■ 


... 


.•• 


64-3 


237-9 


15-1 


+ 0.1 


+ 1-3 


23Q-2 


•33522 


284 


» • 


I I 


• •■ 


... 


... 


64.0 


236.8 


15.2 


+ 0-2 


-f- 2-5 


239-3 


•33527 


288 J 


8 „ 


11 30 


V7 

on 


..• 


... 


... 


6o-8 


225.0 


14-6 


-0.4 


- 5-0 


220.0 


I 220-4 

I i 219-I 
it 215-4 

j 207-2 


•32495 


275 




33 • 


11 56 


... 


... 


... 


61.0 


225-7 


14-6 


-0.4 


- 5-0 


220-7 








33 ' 


12 21 


• .. 


... 


... 


601 


222-4 


14-6 


-0.4 


- 5.0 


217.4 


•33494 


275 




3» 


12 46 


••• 


... 


... 


S«-7 


217-2 


14-7 


-0.3 


- 3-8 


213-4 


•33492 


277 




33 * 


1 II 


•«• 


... 


••. 


55-0 


203-5 


14-8 


—0.2 


- 2-5 


201-0 


•33485 


278 




11 „ 


II 38 




... 


... 


••• 


65-3 


241-6 


14-9 


— O-I 


- '-3 


.240-3 


I 241-7 

I f 241-8 
1 \ 240-1 

; 238.7 


•33S20 


278 




M • 


12 2 


..> 


... 


... 


65-7 


243-1 


15-0 


0.0 


0-0 


243-1 








» • 


12 27 


• •■ 


„, 


... 


65-0 


240.5 


15-0 


0.0 


0-0 


240-5 


•33S20 


278 




93 * 


12 51 

1 IS 


... 


... 


• .. 


64-4 
63-9 


238-3 
236-4 


15-1 
15-1 


+ 0-1 
+ 0-1 


•f 1-3 

+ 1-3 


239-6 
237-7 


•33SI8 
•335" 


278 
272 




19 „ 


2 59 


S} 


... 


• •• 


... 


51-0 


188-7 


18.1 


■f3-i 


+ 38-8 


227.5 


» 227.8 


•33498 


270 




« 


3 ig 


... 


... 


... 


50-8 


188-0 


1 8-2 


+ 3-2 


•(■40-0 


228-0 









Magnet 3, Fibre 4. 



22 Feb. 1902 . 


II 39 


1 


... 


... 


... 


66-6 


301.7 


18.0 


-0.4 


— 


5-0 


296-7 


) 297-6 

r 


•3351 1 


•33213 


Selected mean 
temperature 
=i8^4. 


1 


12 5 


1 


... 


... 


... 


66.7 


302.2 


18-1 


-0.3 


— 


3-8 


298-4 


\> 298.9 

i 7 300.0 

i 299.9 






■ Scale Coefft. 
r =4^S3. 




>, 


12 31 


... 


•.. 


... 


66.9 


303-1 


18.I 


-0.3 


— 


3-8 


299^3 


•33509 


210 


•33210. 




> • 


12 55 


... 


... 


... 


66-9 


303-1 


18-2 


—0.2 


— 


2-5 


300.6 


•33510 


210 






» • 


I 19 


... 


... 


... 


66-6 


301-7 


18.2 


—0.2 


— 


2-5 


299-2 


•33S05 


205 




23 


> ■ 


11 40 




... 


... 


... 


70.2 


318-0 


18.2 


—0-2 


— 


2-5 


3IS-5 


I 315-7 
( 1 314-S 

iX 312.9 
i 310.6 


•33524 


208 






J • 


12 4 


... 


... 


... 


70-0 


317-1 


18.3 


—0.1 


— 


1-3 


315-8 










> 


12 29 


... 


... 


... 


69.4 


314-4 


18.3 


—O.I 


— 


1-3 


3I3-I 


•33522 


207 


^•33207. 




> • 


12 54 


... 


... 


... 


69.0 


312.6 


18-4 


0.0 




o-o 


312-6 


■33520 


207 


1 




• 


1 20 


... 


... 


... 


68.1 


308-5 


18.4 


0.0 




0.0 


308-5 


•33518 


207 


J 


25 „ 


II 51 


on 


... 


... 


... 


66.8 


302-6 


1 8.5 


■HO.I 


+ 


1-3 


303-9 


} 303-8 
I i 305-3 

r ] 308-7 
i 308-7 


■33516 


212 




• 


12 iS 


... 


... 


Ma 


66.5 


301.2 


18.6 


■1-0.2 


+ 


2-5 


303-7 








• 


12 39 


... 


... 


... 


67-2 


304-4 


18.6 


•fO.2 


+ 


2-5 


306.9 


■33500 


19s 


J-33201. 


M • 


I 2 


... 


... 


... 


67-7 


306-7 


18.7 


-^o.3 


■¥ 


3-8 


310-5 


■33504 


19s 


I 




1 24 








66-9 


303-1 


18-7 


•f 0.3 


+ 


3-8 


306-9 


■33SIO 


201 . 
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C;t. 

Reduction of temperature coefficients of H. F. Magnetographs ( Watson's) 
First experiment with Magnet i and Fibre 2. 





Magnet i, 


Fibre i 


. Inst- I. 


Magnet 2. 


Fibre 12, 


Inst. 2. 




I 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


IS 


16 


Remarks. 






U 







4) 


u 


a 


V 


(U 




V 


V 


V 


<o Jt. 


*-• 










VJ 


h. 




.M 


<w 


V 


U- 


\m 




JS 




■w u. 


11 










■s 

B 


E 


s 

! 




1 


i 

JJ 


■a 
s 


1 


3 




■•2 




.1 


si 3 

^ s 

a 


•If 


■y=;ooooi, C-G. S 
units. 






u 


E 






r. 


<5 


a 


E 






t2 


E^ 


C tt)"^ 


Temperature co-effi- 


Date. 


rime. 


a 

9 


g-iS 


i 


C 




H 

3 

«2 


c 

« 


^0 


<u 


■J 


.5 £ 

si 


C-S2 


-Ml 

" 3 


2u 


cient for No, 2 
Inst, assumed at 

I C=-I2y. 

Sc. value of No. i 






11 


|l 


e 

"2 


1^ 


fig 




E <- 
S'rt 


1 

u 




1 

•5 


5 u 


u 

* 




isi 

0-0 a, 




Inst. = 4'27-y. 
Sc. value of No. 2 






f- 


6 


a 


■q " 


H 


c " 


u 





Q "" 


Q 


Q 


< 


H 


Inst. = s'6 y- 




Cent. 


Cent. 


Sc. 
divns. 


Sc. 
divns. 


7 


Cent. 


Cent. 


y 


Sc. 
divns. 


Sc. 
divns. 


y 


y 


y 


y 




6th Jan. igo2 . 


h. m. 

7 25 


20-15 


0.00 


73-1 


0-0 


0-0 


.00 


0-00 


o-oo 


58-5 


0-0 


0.0 


o-o 


0-0 




Stoves lighted at 


j» • 


7 45 


20-45 


■fo-3o 


72-6 


-o-s 


—2-1 


I3-DO -00 


0.00 


58-9 


+ 0-4 


+2-3 


+ 2-3 


-4-4 


... 


7-30. 


» • 


8 


21.30 


I-IS 


70-0 


3-1 


13-2 


12-99 — -Of 


—0-1 


59-1 


-t- 0-6 


+ 3-4 


+ 3-3 


16-5 


... 






15 


22-75 


2-60 


64-7 


8-4 


35-9 


•98 — -02 


—0.2 


59-4 


+ 0-9 


+ 5-1 


+ 4-9 


40-8 


-15-7 




„ • 


30 


23-81 


3-66 


62-7 


10-4 


44-4 


12-96, - .04 


-0.5 


S9-7 


+ 1-2 


■f6-8 


■f6-3 


50-7 


13-9 




„ 


45 


24-56 


4-41 


60-8 


12-3 


52-S 


■961 —0-04 


-0-5 


59-7 


& 1-2 


-^6-8 


+ 6-3 


58-8 


13-3 




jy • 


9 


24-90 


4-75 


6o-o 


13-1 


55-9 


-96, —0-04 


-0-5 


59-8 


+ 1-3 


+ 7-3 


■I- 6-8 


62-7 


13-2 




» • 


IS 


25-20 


5-oS 


58-7 


14-4 


61-5 


-96: —0-04 


-0-5 


S9-5 


+ 1-0 


■fS-6 


+5-1 


66-6 


13-2 




5. • 


30 


26-00 


5-85 


S6-0 


17.1 


73-0 


12-96 -0-04 


-o-s 


59-4 


+ 0-9 


+ S-1 


-f4-6 


77-6 


13-3 




» 


45 


26-80 


6-65 


53-6 


19-5 


83-3 


-97 —0-03 


-0-4 


59-2 


+ 0-7 


+ 3-9 


+ 3-5 


86-8 


13-1 




9S • 


10 


27"IO 


6-95 


52-7 


20-4 


87.1 


12-98 —0-02 


—0-2 


59-0 


+ 0-5 


+ 2-8 


-t2-6 


89-7 


12-9 




« • 


■ 5 


27-15 


7-O0 


52-3 


20.8 


88-8 


-98 —0-02 


-0-2 


59-0 


■fo-5 


-h2-8 


-f 2-6 


91-4 


"3-1 




iy * 


30 


27-60 


7-45 


51-0 


22-1 


94-4 


12-98 —0-02 


—0-2 


59-0 


■^ 0-5 


•I- 2-8 


-f2.6 


97-0 


13-0 




M • 


45 


28-00 


7-85 


So-0 


23-1 


98-6 


-99 — o-oi 


— O-I 


59-0 


-t- o-s 


-t-2-8 


+ 2-7 


I01-3 


12-9 




3> • 


II 


28-30 


8-15 


49-2 


23-9 


102-1 


13-00 


0-00 


0-0 


59-0 


+ 0-S 


-2-8 


■(•2-8 


104-9 


12-9 




a • 


15 


28-70 


8-5S 


48-3 


24-8 


105-9 


■00 


0-00 


0-0 


59-1 


+ 0-6 


+ 3-4 


+ 3-4 


iog-3 


12-8 




t> 


30 


28-95 


8-80 


48-0 


25-1 


107-2 


13-00 


0-00 


o-o 


59-4 


+ 0-9 


+ 5-1 


+ 5-1 


1 1 2-3 


12-8 




» • 


45 


28-95 


8-80 


48-7 


24.4 


104-2 


•04 


-fo-04 


■I- 0-5 


59-8 


+ 1-3 


+ 7-3 


■1-7-8 


112-0 


12-7 




» • 


12 


29-05 


8-90 


48-8 


24-3 


103.8 


l3'o8 


+0-08 


+ 1-0 


60-0 


+ i-S 


+8-5 


+ 9-5 


1 >,3-3 


12-7 




»» 


15 


29-20 


9-05 


48-S 


24-6 


105-0 


•10 -fo-io 


+ 1-2 


60-0 


+ 1-5 


+ 8-5 


+ 9-7 


1147 


12.7 






30 

45 

13 


29-25 
29-60 
29-55 


9-20 
9-45 
9-40 


48-0 

47-0 

46-4 


25-1 
36-1 
26-7 


107-2 
II 1-4 
114-0 


13-12 +0-12 

•16 -^o-I6 

13-20 •fO-20 


+ 1-4 
+ 1-9 

■^2-4 


59-9 
59-5 
Sg-o 


+ 1-4 

+ I-O 

-I-0-5 


+ 7-9 
+ 5-6 

■t-2-8 


+ 9-3 
+ 7-5 
+ 5-2 


116-5 
118-9 
119-2 


12-7 
12-6 
12-7 


■ Mean = i2-6oir- 
Both doors slightly 

opened at 1-35. 
Inside door opened 
■ I toot at 1-47. 
Inside door opened 

wide at 2-2. 
Removed fires. 
J 


JJ • 


15 
30 


29-30 
28-99 


9-15 
8.84 


46-8 
47.0 


26-3 

26-1 


1 12-3 
III-4 


-25J -fO-25 
13-30 •^o-3o 


■h 3-0 
+ 3-6 


58-5 
58-0 


0-0 
-0-5 


o-o 

-2-8 


+ 3-0 
■I- 0-8 


115-3 
11 2-2 


12-6 
12-7 




45 
14 

>5 
30 


28.50 
28-30 
27-50 
27.10 


8-35 
8-15 
7-35 
6-95 


48-1 

49-0 
50-0 
Sl-2 


25-0 

24-1 
23-1 
21-9 


106-8 

102-9 

98-6 


•31 
•31 

13-32 
13-40 


-H0-3I 
■^0-3I 

T0.32 
■1-0-40 


+ 3-7 
+ 3-7 
+ 3-8 
+ 4-8 


57-8 
S7'3 
S7'o 
56-6 


-0-7 
— 1-2 
-1-5 
-1-9 


-3-9 

-6-8 

-8-5 

-10-7 


—0.2 
-3-1 
—4-7 
-5-9 


106-6 
99-8 
93-9 
87-6 


12-8 
12-2 
12-8 
12-6 


a» • 


45 


26-45 


6-30 


52-9 


iO-2 


86-3 


-43 


-i-0-43 


+ S-2 


56-1 


-2-4 


-13-5 


-8-3 


78-0 


12-4 
12-6 


91 ■ 


15 


25-50 


5-3i 


55-3 


17-8 


76-0 


-47 


+ 0-47 


+ 5-6 


S6-o 


-2-5 


-I4-I 


-8-5 


67-5 




> J 


15 


24-60 


4-45 


57-9 


15-2 


64-9 


13-51 


-fo.51 


■t-6.1 


55-9 


-2-6 


-14-7 


-8-6 


56-3 


12-7 






30 


23-95 


3-80 


60-0 


13-1 


55-9 


13-60 


+ 0-60 


+ 7-2 


56-1 


-2-4 


-13-S 


-6-3 


49-6 


I3-I 






45 


23-45 


3-30 


6i-S 


11-3 


48-3 


-65 


■fo-65 


+ 7-8 


56-1 


-2-4 


-13-S 


—5-7 


42-6 


13-9 






16 


23- '5 


3-00 


63-0 


lO.I 


43-1 


13-70 


-fo-70 


+ 8-4 


56-4 


-2-1 


-11-8 


-3-4 


39-7 


13-2 




99 * 


■5 


22-80 


s-es 


64.4 


8-7 


37-1 


-74 


+ 0-74 


+ 8-9 


S6-5 


— 2-0 


-11-3 


-2-4 


34-7 


13-1 






30 


22<6o 


2-45 


65-3 


7-8 


33-3 


-77 


-ho-77 


+ 9-2 


56-8 


-1-7 


-9-6 


-0.4 


32-9 


13"4 




99 • 


40 








••• 




i3-8o 


... 


• •• 


56-8 


-1-7 


-9-6 


■•■ 


• •■ 


•M 
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C2. 



Reduction of temperature coefficients of H. F. Magnetographs {Watson^ s) 
First experiment with Magnet 2 and Fibre 12. 



Magnet 2. Fjbre 17. Inst. i. 



Magnet 1. 



Fibre t. 



Inst. 2. 



Date 



iSth Jan. igo2 



Time. 



h. m. 

7 30 
4S 

8 o 
15 
30 
45 

9 o 
15 
30 
45 

10 o 

15 
30 
45 
o 
IS 
30 
45 

12 O 
15 
30 

*l 

13 o 

15 
30 

45 

14 6 

15 

30 

45 

15 o 
15 
30 
45 

16 o 



Cent. 



20-So 

20-74 
22-44 

24-80 
27-00 

27.70 

28-20 
28-10 

27-96 

28-20 
39-05 
29-25 
29-85 
30-15 

30-10 
30-45 

3I-IO 
31-25 
3I-30 
30-98 
30-45 
30-00 
29-56 
29-04 
28.20 
27-21 
26-50 
26-00 
25-78 
25-15 
24-50 
24-00 
23-60 
23-30 
23-00 



Cent. 



O'OO 

+ 0-24 
1-94 
4-30 
6-50 
7-20 
7.70 
7-60 
7-46 
7-70 
8-55 
8-75 
9-35 
9-65 
9-60 
9-95 
10-60 
10-75 
io-8o 
10-48 
9-95 
9-50 
9-o6 
8-54 
7-70 
6-71 
6-0O 
5-50 
5-28 
4-65 
4-00 
3-50 
3-10 
2-80 
2-50 



■a 
o 



Sc. Sc 
divns. divns. 



.J 



S9-3 
S8-7 
54-2 
48-9 
43-9 
42-1 
40-8 
40-6 
40-3 
39-0 
36-8 
36-2 
35-3 
35-0 
3S-S 
35-1 
33-8 
33-6 
33-4 
34-3 
35-9 
36-7 
37-7 
39-3 
4I-I 
43-1 
44-8 
45-8 
46-1 
48-0 
49-9 
Sl-2 

S2-0 

52-9 
53-5 



0-0 
— O' 

5' 

10-4 
lS-4 
17-2 
18-5 
18-7 
ig-o 
20-3 
22-5 

23-1 

24-0 
24.3 
23-5 

24-2 

25-5 
25-7 
25-9 
25-0 
23-4 

22-6 
21-6 
20.0 
18-2 
16.2 

14-5 
13-5 
13-2 
1 1-3 
9-4 
S-i 
7-3 
6-4 
S-8 



-as 

c 

si 

a It 
cj u 

ft) c 
tt O 

5" 



8 9 10 II 12 13 14 IS 



0-0 

—3-3 

27-8 

56-8 

84-1 

93-9 

loi-o 

102-1 

103-7 

1 10' 

122-9 

126-1 

I3I-0 

132-7 

128-3 

132-1 

139-2 
140-3 
141-4 
136-5 

127-8 

123-4 
117-9 
109.2 

99-4 
88-5 
79-2 
73-7 
72-1 
61-7 
51-3 
44-2 
39-9 
34-9 
31-7 



Cent. 



I4"36 

•33 

14-30 

-28 
14-26 

•28 
14-30 

•32 
14-33 

•34 
14-35 

•37 
14-38 

•38 
14-38 

•38 
14.38 

•39 
14-40 

•45 
14-50 

■52 
14-53 

•55 
14-58 

-60 
14-63 

•68 
14-72 

•76 
14-S0 

■86 
14-92 

■96 
15-00 



dj a; 



Cent. 



a, 

S 



u 



0-00 

•0-03 
■ o-o6 

— o-o8 
0-10 

— o-o8 

— o-o6 
0-04 

— 0-03 
0-02 

— o-oi 
+ o-oi 

■f 0-02 
+ 0.02 
+ 0-02 
+ 0-02 
•f 0-02 
+ 0-03 
H- 0-04 
0-09 
+ 0-14 
+ 0-16 
+ 0-17 
+ o.ig 
+ 0-22 
+ 0-24 
■¥ 0-27 
+ 0-32 
+ 0-36 
+ 0-40 
+ 0-44 
+ 0-50 
-h 0-56 
+ o-6o 
+ 0-64 



Sc. 
divns, 



o-o 
-0.4 

— O' 

—1-0 
-1-3 
— i-o 

— O' 

-0-5 
-0-4 
-0-3 
—0-1 
■fo-i 
+ 0-3 
+ 0-3 
■t-o-3 
•i-o-3 
•)-o-3 
-I- 0-4 
-fo-5 
+ 1-1 
-H-8 
-(■2-0 
+ 2-2 
■f2-4 
■(•2-8 
+ 3-0 
+ 3-4 
-^4■I 
+ 4-6 

■^5-I 

•i-5-6 
+ 6% 

+ 7- 
+ 7-5 
■^8■I 



•o 

o 



Sc. 
divns. 



62.5 
62^5 
6^5 

e2^i 
62^0 

61^6 

61.1 

6o^6 

S9-1 
58^2 

57-7 

57-7 

58^1 

58-4 

59-1 

59-7 

6o^o 

S9-8 

59-S 

59-5 

59-9 

59-4 

59^3 

59^7 

59-3 

S9-0 

59-0 

58^4 

58-2 

58-6 

59-0 

59-3 

59-5 

59' 

59-5 



u j2 



■'S'5 



c p 



5 V 
tt- O 

5" 



US 

Is 

o o. 

s . 



(3 -w 



Jt3 o *i 



O-O 
0^0 

0-0 
-0-4 
-0-5 
-0-9 
-1-4 
-2-5 
-3-4 
-4-3 

-4.r 

-4-8 

-4-4 
—4.1 

-3-4 

-2-8 
-2-5 

-2-7 

-3-0 
-3-0 
-2-6 
-3-1 
-3-2 

-2-8 

-3-2 
-3-5 
-3-5 
-4-1 
-4-3 
-3-9 
-3-5 
-3-2 
-3-0 
-3-1 
-3-0 



0-0 

0-0 
0-0 

-i-S 
-1-9 

-3-3 
-5-2 
-9^3 

— 12 
-15-9 
-17-8 
-17 

— 16-3 
-15-2 
-12-6 

— 10-4 

-9-3 

— 10-0 

— il-i 

— li-I 
-9-6 

-11-5 
-11-8 

— 10-4 
-II-8 

— 13-0 

— 13-0 

-15-2 

-15-9 
-14.4 

— 13-0 
-u-8 

— n 
-ii-S 

— ii'i 



^S 



"" M I 

C J3 ^> 

u o ^ 



WT3 a 
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Remakecs. 



0.0 

-0-4 

-0-8 

-2-5 

-3-2 
-4-3 
-6-0 

-9 

— 13-0 

— 16-2 
-17-9 
-17.7 

— 16^0 
-14-9 
-12-3 

— lO-I 

-9-0 
-9-6 
— 10.6 

-1 0-0 

-7' 

-9-5 

-9-6 

-8-0 

-9-0 

— lO'O 

-9-6 
-ii-i 
-11-3 
-9-3 
-7-4 
-5-4 
—4-0 
-3-9 
—3-0 



0-0 
-2-9 
27-0 

54-3 

80-9 

89-6 

95-0 

92-3 

90-7 

94-6 

105-0 

108-4 

1 15-0 

117-8 

116-0 

122'0 
130-2 
•30-7 
130-8 
126-5 
I20'0 
113-9 
108-3 
I0I-2 
90-4 
78-5 
69-6 
62-6 

6o-8 
52-4 
43-9 
38-8 
35-9 
31 'o 
28-7 



0-0 
12-1 
13-9 
12-6 
12-4 
J 2-4 
12-3 
12-1 
12-2 
12-3 
12-3 
12-4 
12-3 
12-2 
I2-I 
12-3 
12-3 
12^2 
I2^I 
12-1 
12-1 
12-0 
12-0 
11-8 
11-7 
11-7 

n-6 
n-4 
n-5 

11-3 

iro 
n-\ 
1 1-6 
ii-i 

It's 



■y =-00001 c. G. 

S. Units. 
Sc. value of No. 

1 Inst.=s-46-y. 
Sc. value of P^o. 

2 Inst. =3-707. 
Temperature co- 

eflBcient of Mag- 
net I and fibre 
2 in No. 2 Inst, is 
taken from ex- 
periment on 
6th January 1902, 
viz.;\°C. = ~i2jy 



Stoves 
7-32. 



lighted at 



Deflections taken. 

Mean = ii-go f. 
Both doors slightly 

op'ened. 
^nner door opened 

wide. 
Outer door opened 

wide. 

Removed fires. 
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C3. 

Reduction of temperature coefficient of H. F, Magnetographs {Watson's) 
Second experiment with Magnet 2 and Fibre 12. 





Magnet 2. Fibre 


12. iNSTrl. 


MAGNBf 1. Fibre 2. Inst. 2. 




I 


2 


3 


4 


5 


6 


7 


: 8 


9 


10 


1* 


12 


13 


14 


»5 
« 1. 
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Remarks. 








V 











<u 


« 




V 


0) 


• -t 




Date. 


Time. 


! 


13 

a 

a 
E 
2 

-St? 


s - . 


c 

1 


.5 8 

■ 13 K 



■-1 


V 


3 

e 

c . 

— ** 


3| 

0. 
E 

1 




e 

■■s 
6 

.5 


1| 



.S.c 
•a 

u > 


erenpe in ordinate cor 
cted for temperature 
Mi3)+(io). 




(U 10 
■•a 


7 =-00001 C.G.S. 

Units. 
Sc. value of No. t 

Inst.=s.46 y. 




■ 


1 

. is 
• 0, 


e5 


U 


8 

c . 

<U -w 




a 

V 

a. 




c 


Si 


C 




ctual chai 
due to c 
perature 


s + 


Sc. value of No. 2 

Inst.=3-7o-)'. 
Temp. coeHt. for 




, 


I s 

1 4) 




"5 


js-a 


IB g 


u 


fa's 


u 




■•3' 


>t13 


ss 


in £,.;4 


i-2 


No. 2 Inst, taken 






H 


c 








a 


H 


s 


U 


O' 


Q 


Q 


5 


< 


H 


= 12-7 7- 






Cent. 


Cent. 


Sc. 
divns. 


Sc. 
dlvns. 




Cent. 


Cent. 


y 


Sc. . 
divns. 


.So. 
divns. 


y 


r 


y 


y 




20 Jan. 1902 . 


h.m. 
7-30 


20-63 


0-00 


56-1 


0-0 


0-0 


13-99 


0-00 


0-0 


61 -6 


0-0 


0-0 


0-0 


0-0 




Fires lighted at 
7-30. 




45 


2I-I0 


+0-47 


55-1 


— 1-0 


-5-5 


-99 


0-00 


0-0 


61-9 


+ 0-3 


+ i'-i 


+I-I 


-C-6 


14-0 




" 


8-0 


23-95 


3-32 


48-2 


7-9 


43-1 


13-98 


o-oo 


o-o 


62-b 


+ 0-4 


. +I-5 


+ I-5 


44-6 


13-4 




" 


15 


26-80 


6-17 


42-0 


14-1 


77-0 


-98 


—0-01 


— O-I 


62-6 


+ 0-4 


+ 1-S 


+ 1-4 


?8-4 


12.7 




" 


30 


38-16 


7-53 


38-9 


17-2 


93-9 


13-97 


— 0-O2 


—0-3 


62-0 


+ 0-4 


+ 1-5 


+ 1-3 


f.i 


12.6 




" 


4S 


28-32 


7-69 


39-0 


17-1 


93-4 


•97 


— 0-b2 


-0-3 


62-D 


+ 0-4 


+ 1-5 


+ I>2 


12-3 




" 


9-0 


28-00 


7-37 


39-3 


16-g 


92-3 


13-97 


—0.02 


-0-3 


61-9 


+ 0-3 


+ 1-1 


+ 0-8 


93-1 
^8-9 


12-6 






IS 


28-43 


7-80 


37-7 


18-4 


loo-s 


-98 


— O-OI 


— O-I 


61-2 


-0-4 


-1-5 


-1-6 


, 12-7 




" 


30 


28-98 


8-35 


36-5 


19-6 


107.0 


14-00 


+ 0-01 


+ 0-1 


61-0 


-0-6 


—2-2 


— 2'I 


164-9 


12-6 




' 


45 


29-03 


8-40 


36-3 


19-8 


108-1 


-00 


xO-OI 


■♦O-I 


60-a 


-1-4 


-5-2 


-5^1 


103-0 


i 12-3 




" 


lO-O 


29-60 


8-97 


33-9 


23-2 


12I»2 


14-00 


+ 0-01 


^ o-i 


ff9-6 


— 2-0 


-7-4 


-7-3 


113-9 


12-7 




>' ' 


IS 


30-42 


9-79 


31-6 


• 24-5 


i3>-8 


-00 


■!■ o-or 


+ 0-1 


38-8 


-2.8 


-10-4 


-10-3 


123-5 


12-6 




" 


30 


30-72 


10-09 


30-8 


25-3 


138-1 


14-00 


•t-O-Ol' 


+ 0-1 


58-0 


-3-6 


— 13-3 


-1 3-2 


124-9 


12-4 




" 


45 


30-45 


9-82 


31-1 


25-0 


136-5 


-00 


■ho-oi 


+ OJ1 


57-1 


-4-5 


— 16-7 


— 16-6 


119-9 


12-2 




'* 


II-O 


30-58 


9-95 


30-6 


25-s 


139-2 


14-00 


+ 0-01 


+o'i 


56-7 


-4.9 


-18-I 


— 1 8-0 


121-2 


12-3 




9* • 


15 


30-78 


I0-I5 


30-0 


S6-I 


142-5 


•01 


-(■0-02 


■¥oi3 


56-3 


-5^3 


-»l9-6 


-19-3 


I23-3 


12-1 


No fuel added after 
11-30. 
") Deflections taken. 




30 


31-22 


10-59 


28-9 


27-2 


148-5 


14-03 


•fo-04 


+ 0-S 


56^3 


-S^3 


— 19-6 


-19-1 


129-4 


12-2 


3» " 


45 


31-65 


11-02 


28-3 


27-8 


151-8 


-06 


+0-07 


+ 0-9 


56-11 


-5^5 


-•20-4 


-19-5 


132-3 


12-0 
11-8 


Meah =11.69 7 


" 


12-0 


31-95 


11-32 


28-0 


28-1 


153-4 


14-10 


•(•O-II 


•H-4 


56^0 


-5-6 


— 20-7 


-19-3 


134-1 




« " 


15 


31-94 


11-31 


28-0 


28-1 


153-4 


' .13 


■fo-14 


+ 1-8 


S5^9 


-5-7 


— 21-1 


—19-3 


134-1 
128-9 
121-8 


n-9 
11-8 


Both doors slightly 
■ opened. 


'* 


30 


31-60 


10-97 


29.1 


27-0 


147-4 


-16 


+0-17 


+ 2-2 


56-0 


-5-6 


— 20-7 


-18-5 


" 


45 


31-60 


10-97 


30-7 


25-4 


138-7 


14-20 


+0-21 


+2-7 


56-3 


-5^3 


—19-6 


—16-9 


ii-l 


►Inner door opened 




13-0 


30-37 


9-74 


32-4 


23-7 


129-4 


14-23 


•i-0-23 


+2-9 


S6^3 


-5^3 


-19-6 


-16.7 


112-7 


li'6 


wide. 
lOuter door opened 




15 


29-20 


8-57 


1 34-9 


21-2 


"5-8 


.26 


+0-27 


+ 3^4' 


S6-o 


i 

-5^6 


—20.7 


-17-3 


98-5 
84-S 


11-5 


, wide. 


" 


30 


28-08 


7-45 


37-6 


18-5 


lOI-O 


14-30 


■I-0-3I 


+ 3^9 


56-1 


-^■s 


— 20-4 


-1 6-5 


1 1-3 




»' • 


45 


27-20 


6-57 


39-7 


16.4 


89-5 


■34 


+0-35 


+4-4 


S6-1 


-5-5- 


—20-4 


— 1 6-0 


73-5 


11-2 


Fires removed. 


31 • 


14-0 


26-55 


5-92 


4I-I 


1 5-0 


8i-9 


14-38 


■Ho-39 


+ 5-6 


56-7 


-4.9 


. — 18-1 


-I3^i 


68-8 


II-6 


;* 


15 


26-20 


5-57 


41-9 


1412 


77-5 


•39 


-(■0-40 


+ 5-1 


56-0 


-S.6' 


—20-7 


-15^6 


6i-9 


I'l-l 




3> • 


30 


25-45 


4-82 


43-8 


12-3 


67-2 


14-40 


+ 0-41 


+5-2 


56-0 


-5-6 


-20-7 


-15-5 


51-7 


10-7 




JJ • 


45 


24>72 


4.09 


45-6 


10-5 


57-3 


•45 


+ 0-46 


+5« 


S6-0 


-5-6 


—20-7 


-14-9 


42-4 


I'o-4 




>• 


15-0 


24-15 


3-52 


47-0 


9-1 


49-7 


14-50 


+ 0-SI 


+6'S 


56-6 


-5.0 


-1 8-5 


-12-0 


37-7 


10-7 




)» • 


15 


23-70 


3-07 


48-3 


7-8 


42-6 


•54 


+ 0-55 


+ 7-0 


S6^7 


-4-9 


— 18-1 


— Il-I 


31-5 


10-3 




J» • 


30 


23-40 


2.77 


49-3 


6-8 


37-1 


14^57 


-t-o-S8 


+ 7-4 


57-0 


-4-6 


-17-0 


-9-6 
-8-4 


27-5 
23-8 


9-9 


! 


J» ■ 


45 
16-0 


23-13 


2-50 


SO-a 


5-9 


32-2 


.61 


+ 0-62 


+ 7-9 


57^2 


-4-4 


-16.3 


9'5 






22-93 


2-30 


5M 


5-0 


27-3 


14-66 


■^o-67 


+ 8-5 


577 


-3-9 


-14-4 


-5-9 


21-4 


9-3 
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C4. 



Reduction of. temperature coefficient of H. F. Magnetographs ( Watson's) 
First experiment with Magnet 3 and Fibre 6, 



Magnet 3. Fibre 6. Inst. 



Magnet i. Fibre 2. Inst. 2. 



13 14 



«S 



16 



Remarks. 



Date. 



Time. 



23 Jan. 1902 



S 



Cent. 



h.m 

7-30 
45 
8-0 
16 
30 
45 
9-0 
IS 
3o 
45 

10-0 
'5 
30 
45 

ll-o 



IS 

30 

45 

12-0 



30 
45 

13-0 
15 
30 
45 

14-0 
16 
30 
45 

15-0 
"5 
30 
45 

16-0 



20-8o 
2I.|6 

24-12 

26-83 

29-10 
30-17 
30-38 

30-66 
3 1 -OS 
31-10 
31-00 
31-38 
31-55 
32-60 

33-10 
33-48 
33-40 
32-90 

32-20 

31-39 
30-10 
29-00 
28-20 
27-30 
26-36 
2S-6o 
25-00 
24-60 
24-20 
23-93 
33-78 
23-60 
23-42 
23-30 



Si! 

U c4 






Q 



Cent, 



Sc. Sci 
divns. divns. 



0-00 

■H)-36 

3-32 

6-03 

8-30 

9-37 

9-58 

9-86 

10-23 

10-30 

10-20 

10-58 

10-78 

11-80 

12-30 
12-68 
12-60 
12-10 

11-40 

10-59 
9-30 
8-20 

7-40 
6-50 
5-56 
4-80 
4-20 
3-80 
3-40 
3->3 

2' 
2-80 
2-62 
2-50 



64-4 
63-6 

54-0 
48.2 
42-7 
40-3 
39-> 
37-9 
36-5 
3S-9 
35-7 
34.6 
32-8 
30-6 

29-4 
28-4 
29-0 
30-8 

32-9 

35-6 
39-0 
41-7 
44-0 
46-2 
48-9 
50-3 
51-8 
52-7 
53-8 
S5-0 
56-3 
57-0 
57-9 
58-3 



o-o 
—0-8 

— 10-4 

— 16-2 
21-7 
24-1 
25-3 
26-5 
27-9 
28-5 
28-7 
29-8 
31-6 
33-8 

35-0 
36-0 

35-4 



•o a 

o 
w 8 

Q 



a 

'•5 



a ^ 

Ei; 

U (4 



o 
U 



.5 u 

B t) 



3S^ 









£0 



(4 V 

2-g 



■y es-OoOO I C. 

Units. 
Sc. value of No. i 

Inst.=4-82 ■/• 

Sc. value of No, 2 

Inst.=3-7o -y. 
Temp, coefft. for 
No. 2 Inst, taken 
= 12-707. 



Cent. 



Cent. 



Sc. 
divns. 



Sc. 
divns. 



33-6 162-0 



31 -s 

28-8 
25-4 

22-7 
20-4 
13-2 

15-5 
I4.I 

12-6 

11-7 

iO'6 

9-4 
8-1 

7-4 
6-5 
6-1 



0-0 

-3-9 
50-1 
78-1 
104-6 
1 1 6-2 
121-9 
127-7 
134-5 
■37-4 
138-3 
143-6 
152-3 
162-g 

168-7 

173-5 
170-6 



151-8 

138-8 
122-4 
109-4 
98-3 
87.7 
74-7 
68-0 
60-7 
S6-4 
51-I 
45-3 
39-0 
35-7 
31-3 
29-4 



14-90 

.90 
14-90 

■90 
14-90 

-90 
14-90 

-91 
14-92 

-93 
14-94 

•95 
14-95 

-96 

14-97 

-96 
14-96 

.98 
lS-00 

•02 

•OS 

-07 
iS-io 

•13 
15-16 

-20 
lS-24 

-26 
lS-29 

-33 
15-36 

•39 
tS-4' 

-45 
15-50 



0-00 
0-00 
o-oo 
0-00 
o-oo 
o-oo 
0-00 

+ 0-01 

+ 0-02 

+ 0-03 
+ 0-04 
+ 0-05 

+ 0-05 
+ 0-06 
+0.07 

+ 0-06 
+ 0-06 
+0-08 

TO-IO 
+ 0-12 

+0-15 
+ 0-17 

+ 0-20 
+ 0-23 
+ 0-26 

+ 0-30 

+0-34 
+0-36 

+ 0-39 
+ 0-43 
+ 0-46 
+ 0-49 
+ 0-5 1 
+ 0-55 
+0-60 



0-0 
0-0 
0-0 
0-0 
o-o 

0-0 

0-0 

+ 0-I 

+ 0-3 
+ 0-4 
+ 0-S 
+ 0-6 
+ 0-6 
+ 0-8 
+ 0-9 

+ 0-8 
+ 0-8 
+ 1-0 
+ 1-3 

+ 1-5 

+ 1-9 
+ 2-2 
+2-5 
+ 2-9 
+ 3-3 
+ 3-8 
+ 4-3 
+ 4-6 
+ 5-0 
+5-5 
+5-8 
+6-2 
+ 6-5 
+ 7-0 
+ 7-6 



61-S 
61-7 
62-0 
61-8 
61-8 
61-S 
61-0 
60-1 
59-2 
58-2 
57-4 
56-7 
56-0 

55-4 
55-3 

SS-o 
55-0 
55-0 
55-0 

55-0 



SS-o 

SS-i 

55-2 

55-0 

55- 

55' 

54' 

54' 

54- 



SS-o 
55-4 



0-0 

+ 0-3 
+ 0-1 

+ 0-I 

—0-2 
_o-7 
—1-6 

-2'S 

-3-5 
-4-3 
— S-o 
—5-7 
—6-3 
— 6-4 

-6.7 
-6-7 
-6-7 
-6-7 

-6-7 



-6-7 

—6-6 

-6.5 

— 6-7 

- -6-7 

■o —6-7 

-8 -6-9 

-7-6 

3,., —7.6 

54-2 —7.5 
54-8 —6-9 



-6-7 
-6-3 



S5-9 — S- 
56-0 -5 



0-0 
+ 1-1 

+ 0-4 

+ 0-4 

-0-7 

-2-6 

-S-9 

—9-3 

—13-0 

—15-9 

-18-S 

—21-1 

—23-3 

—23-7 

—24-8 
—24-8 
—24-8 
-24-8 

-24-8 

-24.8 

— 24-4 

— 24-1 

— 24-8 
—24-8 
—24-8 
-25-S 
—28-1 
-28-1 
—27-8 
-25-5 
—24-8 
-23-3 
-21-5 
— 21-I 



0-0 

+ 1 

+ 0-4 

+ 0-4 

-0-7 

-2-6 

—5 

—9-0 

— 12-6 

—1 5-4 

—17-9 

— 20-S 

— 22-S 

—22-8 

— 24-0 
— 24-0 

—23-8 

—23-5 
-23-3 
—22-9 

—22-2 
—21-6 
—21-9 
-2I-S 

— 21-0 
—21-2 
-23-5 

— 23-1 

— 22-3 
-19-7 
-18-6 
-16-8 
-14-5 
-13-S 



0-0 

-S-o 
So-5 
78-5 
103-9 
1 13-6 
ll6-i 
118-7 
121.9 

122-0 
120-4 
123-1 
129-8 
1 40. 1 

144-7 

«49-5 
146-8 
I38-S 

128-5 

"5-9 
100-2 
87-8 
76-4 
66-2 
53-7 
46-8 
37^2 
33^3 
2S-8 
25-6 
20-4 
18-9 
16.8 
15^9 



Fires started 7-47. 
13^9 
iS-2 
13-0 

12-5 

12-1 
12-1 

I2-0 

1 1-9 
1 1-8 
1 1-8 
11-6 
12-0 
1 1 -9 No fuel added after 

ii-o. 
1 1 -8 Deflections taken. 
11-8 
11-7 
11-4 



11-3 

10-9 

10-8 

10.7 

10-3 

10-2 

9-7 

9-8 

8-9 

8-8 

8-5 

8-2 

6-9 

6-3 

6-4 

6-4 



Both doors opened 

slightly. 
Inner doors opened 

wide. 
Outer doors opened 

wide. 
Fires removed. 



Sharp rise of 0-7 
divn. at 3 p. M. in 
trace of No. i Inst, 
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C 4a. 

Table showing results of Temperature Experiment No. i -with Magnet 3 and Fibre 6 corrected for slip. 



Date. 



Civil. 



23-I-1902 



Time, 



Increment in 

temperature 

after start. 



L. M. T. 



7*45 

8-0 
•16 
•30 

•45 
9-0 

•IS 
.30 

•45 
lo-o 

•'S 
•30 

■45 
II 

•15 

•30 

■45 

1 2*0 

•IS 

•30 
■45 

i3'o 

■IS 
•30 

•45 
140 
•i6 
•30 
■45 
i5"o 

■15 
•30 

160 



Actual 
change in 
ordinate 

due to 

change in 

temperature. 



O'OO 

+ 0-36 

3*32 

6-03 

830 

9"37 

958 

9-86 

10-23 

io'30 

I0'20 

1078 
1 1 -80 
12-30 
12-68 
i2-6o 

12M0 

11-40 

io^59 
9^30 
8-20 
7-40 
650 
556 
4-80 
4-20 
3-80 
3^4o 
3^I3 
2-98 
280 
2-62 
2-50 



0*0 

-S-o 
S0-5 
78-5 
103-9 
113-6 
ii6-i 
1 187 
121-9 
122-0 
120-4 
123-1 
129-8 
1401 
i44'7 
149-5 
146-8 

138-5 
128-5 

H5'9 

100-2 
87-8 
76-4 

66-2 

53-7 
46-8 
37-2 

33'3 
28-8 
256 
20-4 
18-9 
i6-8 
15-9 



Correction 
for slip. 



True change 
in ordinate 

due to 
change in 
temperature 

=4+5- 



00 

-0-4 

0-8 

1-2 

1-6 

2-0 
2'4 

2-8 

3^2 

3-6 
4-0 
4-4 
4^8 
5-2 
5-6 
6-0 
6-4 
6-8 
7-2 
7-6 
8-0 
8-4 
8-8 
92 
9-6 

lO'O 

10-4 
10-8 
11-2 
11-6 
15-0 
150 
iS^o 
iS^o 



Tempera- 
ture coeffi- 
cient for 1° 
Cent=6-!-3. 



00 

-5^4 

51-3 

79^7 

loS^S 

1156 

1 18-5 
121-5 
125-1 
125-6 
124-4 
127s 
134-6 

1453 

i5o"3 

"S5"5 

153^2 

145^3 

1357 

123^5 

108-2 

96-2 

85-2 

754 

63-3 

56-8 

47-6 

441 
40-0 

37^2 
35^4 
33-9 
3i^8 
30'9 



-15-0 

155 
13-2 
12-7 
12-3 
124 
12-3 
12-2 
12-2 

12-2 
12-1 
12-4 
12-3 
12-2 
12-3 
12-2 
12-0 
II-9 
117 

11-6 

117 
"•5 

II-6 
11-4 
11-8 

11-3 
11-6 
ii'B 
ii-g 
11-9 

12-1 
12-1 
12-4 



Remarks. 



Columns i, 2, 3 and 4 are copied from 
columns I, 2, 4 and 15 of the Temperature 
Experiment. 

The total slip measured from 7-45 to 16-0 
isisy. The curve shows a sudden jump 
of 0-7 Scale divns.=3'4 Y *' iS'"- Con se- 
auently, a slip amounting to 1 1 '6 y has 
been applied uniformly up till is'o, nd 

after that Jiour a slip of 15 y has been 
assumed. 



^Mean 12-07 y 



25 



C5 

Reduction of temperature coefficient of H, F. Magnetograph {Watson's) Second Experiment with 

Magnet 3 and Fibre 6. 





Magnet 3, 


Fibres, Inst. 1. 


Magnet 


I. 


Fibre 2, Inst. 2. 




I 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


13 


14 


15 


16 


Remarks. 








V 




^ 


, 




d) 







^ 






















a> 


c 




U 






V 


c 


u, <u 


S ^ 


B • 










3 

13 




lU 


s 

■3 






3 
1 




01 


s 


"1 

u cd 


■^1 


SE-l- 


7 -00001 C. G. S. 
Units. 








E 




a 






s 


a 




c 


c . 


n ordin 
r temp 
(10). 


.. = . 




Scale coefficient o£ 


Date. 


Time. 


u 


c 




'2 



C 

.5^ 


e 


a 


a 




1 



^0 


•"«)-♦ 


si 


No. I Inst.=4.827. 
Scale coefficient of 






2 


= a 


. 


<L> 


Sc 


.3 


'li 


a 




u 


• V 

S.s 


■Z-B* 


s.si 


lo"' 


No. 2 Instrument 






CIS 


0) 




u .S 


ti 


c S 


.9 




u 


u r-~ 


j: r^ 








is 

0. 


11 

(0 v 


C 






0. 


I:: 

0) u 




Si 

a 


II 


11 


g-o - 


^!^ 


QJ 

a + 


=3-707. 
lemperature co- 








l« 





tj3 j2 

5" 


•1> 


H 




;3 


I 


r^ 


3 " 


Actu 
du( 
atu 


P 


efficient for No. 2 
instrument taken 




h.m. 


Cent. 


Cent. 


Sc. 
divns. 


Sc. 
divns. 


y 


Cent. 


Cent. 


y 


Sc. 
divns. 


Sc. 
divns. 


y 


y 


7 


y 


— 12-77- 


28th Jan, igo2 


7-4S 


21-38 


o-oo 


75-0 


0-0 


0-0 


15-60 


o-co 


0-0 


62-0 


0-0 


0-0 


o-o 






Fires started at 7-50 




8-0 


21-42 


+ 04 


74-3 


-0-7 


-3-4 


15-62 


-t-0-02 


■fo-3 


62-6 


-fo-6 


■f2-2 


•t-2-5 


— 5-9 








IS 


21-67 


0-39 


73-0 


2-0 


9-6 


-61 


0-01 


O-l 


62.9 


-^o-9 


+ 3-3 


-^3■4 


13-0 








30 


23-83 


• 2-45 


68-0 


7-0 


33-7 


15-60 


O-OO 


0-0 


63-6 


-H-6 


+ 5-9 


■l-S-9 


39-6 


—16-2 






45 


26-84 


5-46 


6o-o 


15-0 


72-3 


•61 


O.OI 


O-I 


63-9 


•H-9 


+ 7-° 


+ 7-1 


79-4 


14-s 






9-0 


29-18 


7-80 


SS-5 


19-5 


94.0 


15-62 


0.02 


0-3 


64-1 


■h2-I 


+ 7-i 


+ 8-1 


102-1 


I3-I 






IS 


29-92 


8-54 


53-9 


21-1 


101-7 


-66 


0-06 


0.8 


64-3 


•^2-3 


■f8-5 


+ 9^3 


III-O 


13-0 






30 


31-09 


9-71 


51-3 


23-7 


114-2 


15-70 


0-10 


1-3 


64-2 


+ 2-2 


■1-8-. 


+ 9-4 


123-6 


12-7 






4S 


31-67 


10-29 


49.0 


26.0 


125-3 


-71 


O-II 


1-4 


63-S 


■H-5 


+ 5-5 


-^7-o 


132-3 


12-9 






lo-o 


32-24 


10-86 


46-9 


28-1 


I3S-4 


15-72 


0-12 


1-5 


62-6 


-fo-6 


-e2-2 


+ 3-7 


139-1 


12-8 






<S 


32-60 


11-22 


44.8 


30-2 


145-6 


•73 


0-13 


1-7 


60-8 


—1-2 


-4-4 


—2-7 


142.9 


12-7 


" No fuel added 




30 


33-20 


11-82 


42-8 


32-2 


1 55-2 


15-74 


0-14 


1-8 


59-9 


—2-1 


-7-8 


—6-0 


149-2 


12-6 


after 10-15. 




45 


33-75 


12-37 


41-1 


33-9 


163-4 


•75 


0-is 


1-9 


59-0 


-3-0 


— ii.i 


—9-2 


154-2 


13-5 


Deflections taken. 




H-o 


33-6o 


12-22 


41-8 


33-2 


i6o-o 


15-76 


0-16 


2-0 


58-9 


-3-1 


-n-5 


-9-5 


150-S 


12-3 






'S 


33-16 


n-78 


43-8 


31-2 


150-4 


•77 


0-17 


2-2 


59-1 


-2-9 


— 10-7 


-8-5 


141-9 


12.0 


. 




30 


32-58 


11-20 


45-2 


29-8 


143-6 


15-78 


0.18 


2-3 


59- 2 


-2-8 


— 10-4 


—8-1 


135-5 


12-1 


Mean 12.177. 


„ 


45 


31-92 


10-54 


47-5 


27-5 


132-6 


•79 


0-19 


2-4 


S9-S 


-2-5 


-9-3 


—6-9 


125-7 


11-9 


Opened both doors 


3> • 


12-0 


30-62 


9-24 


51-2 


23-8 


114-7 


15-80 


0-20 


2-5 


60-0 


—2.0 


—7.4 


—4-9 


109-8 


11-9 


wide. 


» • 


IS 


29-38 


8-00 


55-0 


20-0 


96-4 


-81 


0-21 


2-7 


6o-I 


—1.9 


-7.0 


—4-3 


92-1 


Ii-S 




)» 


30 


27-88 


6-50 


58-8 


16-2 


7S-1 


15-83 


0-23 


2-9 


60-1 


-1.9 


—7.0 


—4-1 


74-0 


11-4 




„ 


45 


26-58 


S-20 


62-0 


13-0 


62-7 


■86 


0-26 


3-3 


60-0 


— 2.0 


—7.4 


—4-1 


58-6 


11-3 




)5 • 


13-0 


25-66 


4-28 


64-0 


11-0 


53-0 


15-90 


0-30 


3-8 


59-8 


—2.2 


—8-1 


-4-3 


48-7 


11-4 




» 


15 


25-08 


3-70 


65-2 


9-8 


47-2 


•93 


0-33 


4-2 


59-0 


—3-0 


— Ii-i 


— 6-g 


40-3 


lo-g 






30 


24.44 


3-o6 


66-0 


9-0 


43-4 


.97 


0-37 


4-7 


58-6 


-3-4 


— 12-6 


—7.9 


35-5 


11-6 




5* 


45 


24-14 


2-76 


67-2 


7-8 


37-6 


1 6-00 


0-40 


S^i 


S8-7 


-3-3 


—12-2 


—7.1 


30-S 


11-1 






14-0 


23-84 


2'46 


68-0 


7-0 


33-7 


16-03 


0-43 


5^5 


58-3 


—3^2 


— 11-8 


-6-3 


27-4 


11-1 




„ 


IS 


23-68 


2-30 


68-7 


6-3 


30-4 


•OS 


0-48 


6-1 


59-P 


-3-0 


— II-i 


—5.0 


25^4 


11-0 




„ • 


30 


23-56 


2-18 


68-8 


6-2 


29-9 


16-13 


0-53 


6-7 


58-8 


—3-2 


— II-8 


— S-I 


24-8 


11-4 




as • 


45 


23-38 


2-00 


69-4 


5-6 


27-0 


•17 


0-57 


7-2 


58-5 


—3-5 


-13-0 


-5-8 


21-2 


10-6 




„ 


iS-o 


23-23 


1-85 


69-7 


5-3 


25-S 


16-20 


0-60 


7-6 


58-5 


-3-5 


—13-0 


-5-4 


20-1 


10-9 




„ 


IS 


23-13 


I-7S 


69-9 


5-1 


24-6 


.24 


0-64 


8-1 


58-1 


—3-9 


—14-4 


-6-3 


18-3 


10-5 




„ > 


30 


23-00 


1-62 


70-0 


5-0 


24-1 


16-28 


0-68 


8-6 


57-9 


-4-1 


-15-2 


—6-6 


17-5 


10-8 




« • 


,"5 


22-88 


rSo 


70-2 


4-8 


23- 1 


•32 


0-72 


9-1 


57-5 


-4-5 


—16-7 


-7-6 


15-5 


10-3 




» 


16-0 


22-8o 


1-42 


70-2 


4-8 


23.1 


16-35 


0-75 


9^5 


57-4 


-4-6 


—17-0 


— 7^5 


15-6 


Il-o 
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C6. 

Reduction of temperature coefficient of H. F. Magnetograph [Watson's). Third experiment with 

Magnet 2 and Fibre 12. 





Magnet 2. Fi 


BRE 12. 


Inst 


i. 


Magnet 


I. Fibre 2. Inst. 2. 




I 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


13 


14 


IS 


16 


Remarks. 








U 

3 




s 






3 


u. 




S 




^i 


-2 

nl 0. 












s 

a 
E 




13 

c 
'-5 


Is 

c5 




a 
E 


B 




15 
■ v 

C 

■5 


c 
u 


CO 


i in ordin 
e in tem 


IT 

lO 


y= -0000 1 C. G.S. 
Units. 
Sc. Coefft. of No. 1 

Inst.=6-5o y. 


Date. 


Time 


t 


c 







*"-5 


t 


c 







^C 


c 


^ 


&!- 


V -W 


Sc. Coefft. of No. 2 






5 
iS 


=1 


c 

■5 




0) 

u 

c 


f- 


3 


55 


c 
.2 


(4 


(J 

3 


41 i- 


u2 






Inst. =3-70 y. 
Temp. Coefft. of- 






a 


Is 

1^ 


^1 

Q" 




a 
E 




6- 







Q " 


s 1 . 


Actual 
due t( 
ratun 


S.+ 


No. 2 Inst, taken 
= —12-7 y. 


• 


h.m. 


Cent. 


Cent. 


Sc. 
Divn. 


Sc- 
Divn. 


7 


Cent. 


Cent. 


y- 


Sc. 
Divn. 


Sc. 
Divn. 


Y- 


y. 


y. 


y. 




31st Jan. 1902 


7-52 


19.64 


0-00 


62-0 


0-0 


0-0 


16-42 


0-00 


0.0 


59-8 


0-0 


0.0 


O'O 


0.0 








8-0 


19-81 


-fo-17 


61-7 


— 0-3 


—2-0 


16.40 


— O-02 


— 0-3 


6o-o 


-ho.2 


+ 0-7 


+ 0-4 


- 2-4 


— 14-1 


Fire started 7.55. 


'. 


IS 


20-86 


1-2 2 


59-0 


3-0 


19-5 


.40 


— 0-02 


-0.3 


60-0 


+ 0-2 


•h 0-7 


J- 0-4 


19.9 


16-3 


Deflections taken. 




30 


25-00 


5-36 


51-3 


10-7 


6g-6 


16.40 


—0-02 


-0-3 


60-0 


-^0•2 


+ 0.7 


H- 0-4 


70-0 


I3-' 


Both doors slightly 




45 


28-50 


8-86 


44-8 


17-2 


ni-8 


•40 


—0-02 


—0.3 


6o-o 


-t-0.2 


+ 0-7 


+ 0-4 


112-2 


12-7 


opened. 




g-o 


30-64 


11-00 


40-2 


21-8 


1 41 -7 


16.40 


—0-02 


-0-3 


59-7 


— O.I 


- 0-4 


- 0-7 


141-0 


12-8 


Both doors opened 




15 


31-63 


11-99 


38-1 


23-9 


155-4 


.40 


— 0-02 


-0-3 


59-8 


0.0 


0-0 


- 0-3 


iSS-> 


13.0 


wide. 


« 


30 


32-6a 


13-04 


36-0 


26-0 


169-0 


16.40 


— 0-02 


-0-3 


59-0 


-0-8 


- 3-0 


- 3-3 


165.7 


12-7 


Fire removed. 


r. 


45 


33-40 


13-76 


34-7 


27-3 


177-5 


■41 


— O-OI 


— O-I 


59-0 


-0-8 


- 3-0 


- 3-1 


174-4 


12-7 






1 0-0 


33-40 


14-76 


32-6 


29-4 


igi.i 


16.43 


-1-0-01 


-^o.I 


58-7 


— i-i 


- 4-1 


- 4-0 


187.1 


12-7 






IS 


34-75 


15-11 


31-8 


30-2 


196-3 


•44 


+ 0-02 


+ 0.3 


5S-0 


-1-8 


- 6-7 


- 6.4 


189.9 


12-6 






30 


34-80 


15-16 


3I-I 


30-9 


2O0-9 


16.45 


•t-0-03 


+ 0-4 


57-2 


-2-6 


- 9-6 


- 9-2 


191-7 


12-6 






45 


35-70 


1 6-06 


29-2 


32-8 


213-2 


•47 


+ 0-05 


•f 0.6 


56-9 


-2-9 


— IO-7 


— lo-I 


203.1 


12-6 






II-O 


35-40 


.'.76 


29.8 


32-2 


209.3 


16.48 


-t-o-o6 


+ 0-8 


56-0 


-3-8 


-14-1 


-13-3 


196-0 


12-4 




" 


■9 


34-70 


15-oa 


31-1 


30-9 


200-9 


•49 


+ 0-07 


-"-0-9 


55-3 


-4-5 


-16-7 


-iS-8 


1S5.I 


,12-3 






30 


34-70 


15-06 


31-0 


31.0 


201-5 


16.50 


■fo-o8 


•n-o 


55-2 


-4-6 


-17-0 


— 16-0 


185.5 


12-3 




" 


45 


34-42 


14-78 


31-5 


30-5 


J98-3 


•52 


+ 0-10 


-H-3 


55-0 


-4-8 


-17-8 


— 16-5 


181.8 


12.3 






12-00 


33-80 


14-16 


33-0 


29-0 


188.5 


16-54 


-fO-12 


■n-5 


55-4 


-4-4 


-16.3 


-14.8 


173-7 


12.3 




" 


15 


32-28 


12-64 


36-0 


26-0 


169-0 


•57 


•1-0-is 


■H-9 


55-0 


-4-8 


-17.8 


-15-9 


153-1 


I2-I 






30 


30-88 


11-24 


38-7 


23-3 


15 '-5 


16-60 


+ 0-18 


-1-2.3 


54-1 


-5-7 


—21. 1 


-18.8 


132-7 


II-8 






45 


29-72 


10-08 


41-0 


21-0 


136-5 


•6i 


+ 0-19 


+ 2.4 


54-6 


-5-2 


—19.2 


-l6-8 


1 19-7 


II-9 




" 


13-0 


28-26 


8-62 


44-7 


17-3 


112-5 


16-62 


4 0-20 


+ 2-5 


55-3 


-4-5 


-16.7 


-14-2 


98-3 


1 1-4 




" '. 


15 


27-o8 


7-44 


47-1 


14-9 


96-9 


•63 


-f 0-21 


-1-2.7 


56-0 


-3-8 


-14-1 


-11.4 


85-5 


11-5 




" 


30 


26-12 


6-48 


48-5 


13-5 


87-8 


16-64 


•f 0-22 


-^2-8 


55-2 


-4-6 


-17-0 


— 14.2 


■73-6 


1 1-4 




" 


45 


25-46 


5-82 


49-8 


12-2 


79-3 


.67 


+ 0-2S 


•^3•2 


55-1 


-4-7 


-17.4 


-14-2 


65-1 


11-2 




" 


14-0 


25-14 


5-50 


50-9 


II-I 


72-2 


16.70 


+ 0-28 


•f3-6 


55-4 


-4-4 


-16.3 


-12.7 


59-5 


10-8 






15 


24-72 


S-08 


51-7 


IO-3 


67.0 


•73 


+ 0-31 


+ 3-9 


55-5 


-4-3 


-15.9 


-12-0 


55-0 


lo-R 






30 


24-42 


4.78 


51-9 


lO-I 


6s-7 


16.76 


+ 0.34 


+ 4-3 


5S-I 


-4-7 


-17.4 


-I3-I 


52-6 


ir-o 






45 


24-18 


4-54 


52-4 


9.6 


62-4 


-79 


+ 0.37 


+ 4-7 


55^i 


-4-7 


-17.4 


-12-7 


49-7 


10-9 


At I4's6 the curve of 


" 


15-0 


23-06 


4-32 


52-9 


9-1 


59-2 


16-82 


+ 0-40 


+ 5-1 


55^2 


-4.6 


-17-0 


-11-9 


47-3 


10-9 


" 


15 


23-80 


4-16 


53-1 


8-9 


57-9 


.84 


+ 0-42 


+ 5-3 


55-' 


-4-7 


-17-4 


— 12.I 


45-8 


II-O 


No. 2 has been 


" 


30 


23-74 


4-10 


53-4 


8-6 


55-9 


.86 


1-0.44 


+ 5-6 


55-1 


-4-7 


-17.4 


-11-3 


44-1 


10-8 


displaced sharply 


" 


45 


23-60 


3-96 


53-9 


8-1 


52-7 


.88 


•4-0-46 


+ 5-8 


55-3 


-4-5 


-16.7 


— 10.9 


41-8 


10-6 


by I'o Sc. divns. 


it 


16-0 


23.48 


3-84 


54-1 


7-9 


51-4 


16-90 


fo-48 


+6-1 


S5-8 


-4-0 


-14.8 


- 8.7 


42-7 


ii-i 


All measures after 
i.S have been 
cleared from this 


































































irregularity which 


































is evidently acci- 


































dental, as there is 


































no sign of it in 


































the curve of No. 1 
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C 6a. 

Table showing results of Temperature Experiment No. 3 with Magnet 2 and Fibre 12 

corrected for slip. 



Date. 



Civil. 



Time. 



L. M. T. 



Increment 
in tempera- 
ture after 

start. 



Actual 
change in 
ordinate 
due to 
change in 
tempera- 
ture. 



Correction 
for slip. 



True 
change in 
ordinate 
due to 
change in 
tempera- 
ture. 



Tempera- 
ture coeffi- 
cient for 1° 
Cent = 6 



Remarks. 



31st Jan. 1902 



7'S2 
8-0 

15 
30 

45 
g-o 

15 
30 
45 

1 0-0 

IS 
30 
45 
il'o 

19 

30 
45 

I2'0 
15 
30 

45 

i3"o 
15 
30 
45 

14*0 

15 
30 
45 
i5'o 
IS 
30 

i6"o 



o'o 
+0-I7 

I°22 
5*36 

8-86 

1 1*00 

1 1-99 
13-04 
13-76 
14-76 
15-11 
15-16 
i6-o6 
15-76 
15-06 
15-06 
14-78 
14-16 
12-64 

11-24 

10-08 
8-62 

7"44 
6-48 
5-82 

5"5o 
5'o8 

478 
4-54 
4"32 
4*16 
4-10 
3"96 
3-84 



0*0 

—2-4 
19-9 

70-0 

II2'2 
I4I-O 

155" I 
1657 
174-4 
187-1 
189-9 
191-7 
203-1 
196-0 
185-1 

185-5 
181-8 

1737 
153-1 
132-7 

119-7 
98-3 
8SS 
73-6 
65-1 
S9'5 
S5-0 
526 

49-7 
47-3 
45-8 
44-1 

41-8 
42-7 



0-0 

-0-3 

0-6 

09 

1-2 

1-5 
1-8 
21 
2-4 
2-7 
3-0 
3'3 
3-7 
4-0 

4-3 
4-6 

4-9 
5-2 
5'5 
5-8 
61 
6-4 
6-7 
7-0 

7-3 
7-6 

7-9 

8-2 

8-5 
8-8 

91 

9-4 
97 

1 0-0 



0-0 
—27 
205 
70-9 
Ii3'4 
142-5 
156-9 
167-8 
176-8 
189-8 
192-0 
1950 
306-7 
200-0 
189-4 
190-1 
186-7 
1789 
158-6 

138-5 
125-8 
104-7 
92-2 
8o-6 
72-4 
67-1 
62-9 
60-8 
58-2 
56-1 
54-9 
53-5 
51-5 
52-7 



-iS-9 
1 6-8 
13-2 

12-8 

13-0 

13-1 
12-9 
12-9 
129 
12-8 
129 
12-9 
12-7 

I2'6 

12-6 

12*7 
12-6 

12-5 

12'3 

12.5 

I2-I 

12-4 
12-4 

12-5 

12-2 
12-4 
12-7 
12-8 
13-0 
13-2 
13-0 
13-0 
13-7 



Columns i, 2, 3 and 4 are copied from 
columns i, 2, 4 and 15 of the tempera- 
ture experiment. 

The total slip measured from 7-50 to 16-0 
is loy and this has been distributed 
uninformly throughout. 



Mean i2-6o-y. 
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C. 7. 

Reduction of temperature coefficient of Horizontal Force Magnetograph []^ at son's] 
First Experiment with Magnet j and Fibre j. 





Mag 


NET 3. 


Fibre 3. Inst. i. 


Magnet 1. 


Fibre 2. 


Inst. 2. 




I 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


13 


14 


IS 


16 


Remarks. 








u 




S 


a 




u 


i 




S 


a 


k'^ 


&k 


"c ■ 


y =-00001 C. G. S. 








1 




1 


8 

U 

Is 




s 

1 


3 




"3 



u 

IS 






•S3 
se-i- 


Units. 
Scale coefficient of 


Date. 


Time. 




E 




c 





Q* 


E 




PI 

B 




11 


1 ordin 
tempi 
10). 


iJ 

_e.S 


10 


No. I Instrument 

= 4.81 y 






1 


B 
— J 

S-3 


u 


c 


-So 
S.S 


1 


C 


•S 

J 


V 


B 

8 


II 


r'^ 


5 M 1 




Scale coefficient of 
No, 2 Instrument 






E 




13 

B 


B 

II 




a 


Sl3 


i 




B 










= 3-71 y 
Temperature co- 




■ 


H 


B *• 





Q ■» 


Q 


H 


C -w 


" 





Q 





a 


< 


H 


efficient of No. 2 
instrument taken= 
-12-7 y 




h. m. 


Cent. 


Cent. 


Sc. 
Divn. 


Sc. 
divn. 


y 


Cent. 


Cent. 


7 


S.C. 
divn. 


S.C. 
divD. 


1 


y 


y 


y 


6th Feby. 1902 


7-4 


21-05 


0-00 


75-0 


O'O 


0-0 


14-75 


0-00 


o-o 


64-3 


0-0 


o-o 


o-o 


0-0 




Fires lighted. 




8-0 


21.29 


+0-24 


74-3 


-0-7 


-3-4 


14-74 


—0-0 1 


— O-I 


64-4 


+ 0-1 


+0.4 


+ 0-3 


-3-7 


— "i"5-4 




33 ' 


IS 


22'80 


1-75 


70-0 


5-0 


24-1 


•73 


— 0-02 


-0-3 


65.1 


+ 0-8 


+ 3-0 


+ 2-7 


26.8 


15-3 






30 


26.60 


5-55 


59-5 


15-5 


74-6 


14-72 


— 0-03 


—0-4 


65-0 


+ 0-7 


+ 2-6 


+ 2-2 


76-8 


13-8 




n • 


45 


ag-So 


8-45 


52-3 


22-7 


iog-2 


-73 


—0-02 


-0-3 


64-7 


+ 0.4 


+ 1-5 


+ 1-2 


110-4 


I3-I 




» 


9-0 


30-63 


9-58 


49-0 


26-0 


I25-I 


14-74 


—0-0 1 


—0-1 


64-3 


o-o 


0.0 


— o-l 


125-0 


13-0 




» • 


IS 


31-80 


10-75 


45-9 


29-1 


140-0 


•75 


0-00 


0-0 


641 


—0-2 


-0.7 


-0-7 


139-3 


13-0 




3> • 


30 


33-50 


12-45 


42-1 


32-9 


158-2 


14-76 


•fO-01 


■fo-i 


63-9 


—0.4 


-I-S 


-1-4 


156-8 


12-6 




SS 


45 


33-80 


12-75 


39-8 


35-2 


169-3 


-76 


-fo-oi 


■fo-i 


63-0 


-1-3 


-4-8 


-4-7 


164-6 


12-9 






lo-o 


34-IO 


'3-05 


38-9 


36-1 


173-6 


14-76 


-*-0-01 


+ 0-1 


62-9 


-1.4 


-5-2 


-5-1 


I6S-5 


12-9 


■ Last fuel added. 


3J * 


15 


34-25 


13-20 


38-0 


37-0 


178-0 


-76 


+ 0-01 


+ 0-1 


62-4 


-1-9 


-7-0 


-6-9 


17I-I 


130 


D e fi ec t io n 




30 


34-56 


"3-51 


37-5 


37-5 


180-4 


14-76 


+ 0-01 


+ 0-1 


62-8 


-i-S 


-5-6 


-%•% 


174-9 


12-g 


taken. 


SJ ' 


45 


35-I8 


14-13 


35-8 


39-2 


1S8-6 


•77 


■(•0-02 


+0-3 


62-7 


-1-6 


-5-9 


-5-6 


183-0 


13-0 






ll-o 


35-40 


14-35 


35-1 


39-9 


191-9 


14-78 


+0-03 


+ 0-4 


62-8 


->-5 


-5-6 


-5-2 


186-7 


13.0 




'„ 


IS 


34-78 


13-73 


37-1 


37-9 


182-3 


.78 


-(•0.03 


+ 0-4 


62-8 


-i-S 


-5-6 


-5-2 


177-1 


12-9 


'Mean 12.90 y . 


» * 


30 


33-84 


12-79 


39-8 


35-2 


169-3 


14-78 


+ 0-03 


+0-4 


62-8 


-1-5 


-5-6 


-5-2 


164-1 


12-8 


Both doors half 

opened. 
Both doors opened 
J wide. 


» • 


45 


32-86 


II -Si 


42-5 


32-5 


156-3 


-79 


■Ho-04 


+ 0-5 


62-8 


-I-S 


-5-6 


-S-' 


151-2 


12-8 


n • 


12-0 


31-76 


10-71 


46-2 


28-8 


138-S 


-80 


•fo-05 


+0-6 


63-8 


-o-s 


-1.9 


-1-3 


137-2 


12-8 


» • 


IS 


Omit- 
ted. 


-.. 


50-6 


24-4 


1 1 7-4 


14-82 


■1-0-07 


■fo-9 


64-1 


—0.2 


-0.7 


+ 0-2 


117-6 


... 


Fires removed. 


» 


30 


28-90 


7-85 


53-4 


21-6 


103.9 


-87 


■H0.I2 


+ I-S 


63.8 


-0-5 


-1.9 


-0-4 


"3-5 


14-5 




» ' 


45 


26-60 


5-55 


57-4 


17-6 


84-7 


14-92 


+ 0-17 


+ 2-2 


63-9 


-0-4 


-I-S 


+ 0-7 


85-4 


15-4 






13-0 


26-45 


5-40 


6o-o 


IS-O 


72-2 


14-94 


H-0-I9 


+ 2-4 


63-8 


-o-s 


-1-9 


+ 0-5 


72-7 


13-5 




» • 


IS 


25-70 


4-65 


62-3 


12-7 


61-1 


•97 


-1-0-22 


+ 2-8 


63-7 


-0-6 


—2-2 


+ 0-6 


61-7 


13-3 




« 


30 


25-10 


4-05 


63-5 


n-5 


55-3 


15-00 


+0-25 


-4-3-2 


63-3 


— I-O 


-3-7 


-o-s 


54-8 


1 3-5 






45 


24-50 


3-45 


64.8 


10-2 


49-1 


.04 


+0-29 


+ 3-7 


63-1 


— 1-2 


-4-S 


—0-8 


48-3 


14-0 






14-0 


24.25 


3-20 


66-0 


9-0 


43-3 


-08 


■^o-33 


•»-4-2 


63-6 


-0-7 


-2-6 


+ 1-6 


44-9 


14-0 






IS 


23-85 


2-80 


66-9 


8-1 


39-0 


IS^I2 


■fo-37 


-»-4-7 


63-4 


-0-9 


-3-3 


+ 1-4 


40-4 


14-4 




, 


30 


23-5S 


2-50 


67-5 


7-5 


36-1 


.16 


-(-0-41 


■f5-2 


63-4 


-0.9 


-3-3 


+ 1-9 


38-0 


15-2 




, 


45 


*3-3S 


2-30 


68-1 


6-9 


33-2 


■20 


■<-o-45 


•(■S-7 


63-4 


-0-9 


-3-3 


+ .-4 


3S-6 


15-5 






IS-O 


23-20 


2-15 


68-4 


6-6 


31-7 


.24 


■ho.49 


+ 6-2 


63-3 


— I-O 


-3-7 


-•■2-5 


34-2 


15-9 




" 


■ 5 


»3-lo 


2-05 


6g-o 


6-0 


28-9 


15-28 


•t-o-53 


+ 6-7 


63-6 


-0-7 


-2.6 


•f4-l 


33-0 


16-1 






30 


22-95 


I -go 


69-5 


5-5 


26-S 


•32 


+ 0-57 


+ 7-2 


63-7 


-0-6 


—2-2 


+ 5-0 


31-5 


1 6-6 




" 


45 


22.90 


1-85 


69-7 


5-3 


25-5 


15-36 


■fo.6i 


*7-7 


63-7 


—0.6 


—2-2 


■t-s-s 


31-0 


16-8 
17-6 




« • 


16-0 


22-75 


1-70 


70-4 


4-6 


22-1 


15.40 


+ 0-65 


+ 8-3 


64-2 


— O-I 


-0-4 


••-7-9 


30-0 





C 8 



Reduction of temperature coefficient of Horizontal Force Magnetograph (^Watson's). 
First experiment with Magnet 3 and Fibre 4. 





Magnet 3. Fibre 


4. Inst. 1. 


Magnet 1. 


Fibre 2. Inst. 2. 




I 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


•3 


14 


15 


16 


Remark.s 








£ 






^ 




S 


QJ 




(U 


h 


k sT 


S, "> 


CO 










3 










3 

2 

4) 


3 

Id 

s 

a 




13 



U 


8S 

is. 


•u E 


0)^ 

I'd- 


7 =-00001 C. G. S. 
Units. 








E 




•5 


•5 a 




E 


S 




•3 


•-5 8 


■•5 1 • 


C.S 


OW 


Scale value of No. i 


Date 


Time. 





_c . 




1 


c 


OJ 




t 
.0 





n 







M 




instrument=5.08-y. 






3 


*. s 


V 


8 




•3 


cS 




(U 


OJ 




S.S 


r°^ 


I--J- 




Scale value of No. 2 






s 




■5 




£■2 
Is 


E 


E w 


fa 




c 






0^ 

5SS 




instrument=3-7i-y. 
Tern oerature co- 








U C4 





S" 


3^ 


^ 


I's 


6 


6 


c" 


Q^ 


Q"- 


^'°- 


(i;-^ 


efficient for No. 2 
instrument taken 




h. m. 


Cent. 


Cent. 


Sc. 
divns. 


Sc. 
divns. 


1 


Cent. 


Cent. 


y 


Sc. 
divns. 


Sc. 
divns. 


1 


1 


7 


7 


= -12-77. 


loth Feb. 1902. 


7-32 


19-90 


o-oo 


6s'o 


0-0 


0-0 


14-70 


0-00 


0-0 


63-1 


0-0 


0-0 


0.0 


o-o 




Fires lighted 7-32. 




47 


20-35 


+ 0-45 


63-9 


— i-i 


-5-5 


.70 


o-oo 


o-o 


63-0 


— O-l 


—0-4 


-0.4 


-5-1 


-11-3 






8-2 


22-20 


2-30 


57-8 


7-2 


36-1 


14-70 


0-00 


o-o 


63-6 


+ 0-5 


+ 1-9 


+ 1-9 


38-0 


16-5 






17 


26-80 


6-90 


45-0 


20-0 


100-4 


-70 


O'OO 


0-0 


64-3 


•H-2 


+ 4-S 


+ 4-5 


104-9 


1 5-2 






32 


29-20 


9-30 


39-9 


25-1 


126-0 


14-70 


o-oo 


o-o 


64-4 


+ 1-3 


+ 4-8 


+ 4-8 


130-8 


14-1 






47 


31-40 


11-50 


35-9 


29-1 


146-1 


-70 


O-OO 


o-o 


64-4 


+ 1-3 


•^4-8 


+ 4-8 


150-9 


13-1 






9-2 


32-20 


12-30 


33-9 


3I-I 


156-1 


14-70 


o-oo 


o-o 


64-2 


+ 1-1 


+ 4-1 


+ 4-1 


160-2 


13-0 






17 


33-60 


13-70 


30-0 


35-0 


175-7 


•70 


0-00 


o-o 


64-0 


+ 0.9 


+ 3-3 


+ 3-3 


179-0 


13-1 






32 


34-60 


14-70 


27-4 


37-6 


188.8 


14.70 


o-oo 


o-o 


63-4 


+ 0-3 


+ 1-1 


+ 1-1 


189-9 


12-1, 






47 


35-20 


15-30 


26-3 


38-7 


194-3 


.69 


— o-oi 


— O-I 


63.1 


0-0 


0-0 


— O-I 


194-2 


12-7 






10-2 


35-80 


15-90 


25-0 


40-0 


200-8 


14-68 


—0-02 


-0-3 


63-0 


— 0-1 


-0.4 


-0.7 


200-1 


12-6 






16 


35-44 


'5-54 


26-8 


38-2 


191-8 


-68 


— 0-02 


-0-3 


63-1 


O'O 


o-o 


-0-3 


I9I-5 


12-3 




» 


30 


34-70 


14-80 


28.9 


36-1 


181-2 


■68 


— 0-02 


-0-3 


63-0 


—0-1 


-0-4 


-0-7 


I80-S 


12-2 


Last fuel added. 




44 


34-5° 


14-60 


29-0 


36-0 


i8o-7 


•68 


—0-02 


-0-3 


62-4 


-0-7 


-2-6 


-2-9 


177-8 


12-2 


Deflections taken. 




li-o 


35-38 


15-48 


26-0 


39-0 


195-8 


14-68 


— 0-02 


-0-3 


62-0 


— i-I 


-4.1 


-4-4 


191-4 


12-4 






IS 


35-70 


15-80 


25-3 


39-7 


199-3 


.69 


— O-Ol 


— O-I 


61.7 


-1-4 


-5-2 


-5-3 


194-0 


12-3 






30 


35-24 


15-34 


27-3 


37-7 


189-3 


•70 


0-00 


o-o 


61 -9 


— 1-2 


-4-5 


-4-5 


184-8 


120 






45 


34-42 


14-52 


30-0 


35-0 


175-7 


•71 


+ 0-01 


-fo-i 


6i-8 


-1-3 


-4-8 


-4-7 


171-0 


11-8 


Both doors opened 
slightly. 




12-0 


33-50 


13-60 


32-S 


32-2 


161-6 


14-72 


+ 0-02 


+ 0-3 


61-6 


-i-S 


-5-6 


-5-3 


156-3 


II-5 


Both doors opened 
wide. 




'5 


31-70 


1 1 -So 


37-8 


27-2 


136-5 


-75 


+ 0-05 


•fo-e 


61-9 


— 1-2 


-4-5 


-3-9 


132-6 


11-2 


Fires removed. 




30 


30-25 


10-35 


42-0 


23-0 


iiS-5 


-78 


-fo-o8 


■n-o 


62-1 


— I-O 


-3-7 


-2-7 


112-8 


10-9 






45 


28-70 


8-8o 


46-2 


18-8 


94-4 


-82 


•4-0-12 


+ I-S 


62-0 


— i-i 


-4.1 


-2-6 


91.8 


10-4 






13-0 


27-50 


7-6o 


49-6 


15-4 


77-3 


14.86 


+ 0-16 


+2-0 


61-5 


-1.6 


-5-9 


-3-9 


73-4 


9-7 






>5 


26-40 


6-So 


51-9 


13-1 


6s-8 


.92 


■fO.22 


-(•2-8 


61-0 


-2-1 


-7-8 


-5-0 


60-8 


9.4 






30 


25-70 


5-80 


53-6 


1 1-4 


57-2 


14-98 


■fO-28 


•K3-6 


6o-6 


-2-5 


-9-3 


-5-7 


Si-S 


8.9 






45 


25-20 


5-30 


S4-S 


10-5 


52-7 


15-00 


•^0■30 


+ 3-8 


6o-i 


-3-0 


— 11. 1 


-7-3 


45-4 


8-6 






14-0 


24-80 


4.90 


55-2 


9-8 


49-2 


•02 


+ 0-32 


•<-4-i 


59-9 


-3-2 


-11.9 


-7-8 


41-4 


8-5 




,, 


'5 


24-50 


4-60 


55-6 


9-4 


47-2 


-05 


H-0-3S 


+ 4-4 


59-2 


-3-9 


-14-5 


— lO-I 


37-1 


8-1 






30 


24-25 


4-35 


56-2 


8-8 


44-2 


15-08 


1-0-38 


+ 4-8 


59-0 


-4-1 


-15-2 


-10-4 


33-8 


7-8 




,, . 


45 


24-10 


4-20 


56-3 


8-7 


43-7 


-12 


■fO-42 


+ 5-3 


58-3 


-4-8 


-17-8 


-12-5 


31-2 


7-4 






15-0 


23-90 


4-00 


56-8 


8-2 


41-2 


15-17 


•f-o-47 


•(•6-0 


58-3 


-4-8 


-17-8 


-11-8 


29-4 


7.4 






15 


23-70 


3-80 


57-2 


7-8 


39-2 


-21 


+ 0-51 


+ 6-5 


58-1 


-5-0 


-18-6 


— 12-1 


27-1 


7-1 






30 


23-60 


3-70 


57-7 


7-3 


36-6 


-25 


■t-o-55 


+ 7-0 


58.3 


-4-8 


— 17.8 —10-8 


25-8 


7-0 






45 


23-50 


3-80 


58-0 


7-0 


3S-I 


-29 


-i-o-59 


+ 7-5 


58-0 


-5-1 


— 18-9 '-11-4 


23-7 


6-6 






16-0 


23-35 


3-45 


58-1 


6-9 


34-6 


15-33 


-to-63 


+ 8-0 


58-1 


-5-0 


-l8-6 


— 10-6 


24-0 


7-0 
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Table showing results of 


Temperature Experiment No. i with Magnet 3 


%nd Fibre 4 corrected for slip. 


I 


2 


3 


4 


5 


6 


7 










Actual 




True 










Increment 


change in 




change in 


Tempera- 








ordinate 


• 


ordinate 


ture coeffi- 




Date. 


Time. 


in tempera- 
ture after 
start. 


due to 
change in 
tempera- 
ture. 


Correction 
for slip. 


due to 
change in 
tempera- 
ture. 


cient for 

1° Cent.= 6 

-i-3. 


JRemarks. 


Civil. 


L.M.T. 


Cent. 


y 


y 


y 


y 




loth Feb. 1902 . 


7"32 


0-0 


0-0 


0-0 






Columns 1, 2, 3 and 4 are copied from 
columns i, 2, 4 and 15 of the Temperature 


'•■ 














Experiment. 


3J • • 


47 


+0-45 


—5-1 


—0-5 


-5-6 


-12-4 


The total slip measured from 7-30 to i6'o is 


» 


8-2 


2-30 


38-0 


i-i 


39-1 


17-0 


1 47" and this has been distributed uni- 


J, ■ ■ 


17 


6"90 


104-9 


17 


106-6 


15-4 


formly throughout. 


JJ 


32 


9-30 


130-8 


2-3 


133-1 


14-3 


* 


?> 




47 


1 1 -50 


150-9 


2-9 


153-8 


13-4 




5S 




9-2 


12-30 


i6o-2 


35 


163-7 


13-3 




3> 




17 


1370 


179-0 


4-1 


183-1 


13-4 




5S 




32 


1470 


189-9 


4-7 


194-6 


13-2 




35 




47 


i5"3o 


194-2 


5-2 


199-4 


13-0 




3> 




10-2 


15-90 


200-1 


5-8 


205-9 


12-9 




SJ 




16 


I5'54 


191-5 


6-3 


197-8 


12-7 




5> 




30 


14-80 


180-5 


6-9 


187-4 


12-7 




3> 




44 


14-60 


177-8 


7-4 


185-2 


12-7 




3J 




iro 


15-48 


191-4 


80 


199-4 


12-9 




JJ 




15 


15-80 


194-0 


8-5 


202-5 


12-8 




JJ 




30 


I5'34 


184-8 


9-1 , 


193-9 


12-6 


■ Mean I2-49V. 


JJ 




45 


I4'52 


I7I-O 


9-6^ 


i8o-6 


12-4 




JJ 




I2'0 


13-60 


156-3 


10-2 


166-5 


12*2 




JJ 




15 


1 1 -So 


132-6 


10-7 


143-3 


121 




JJ 




30 


10-35 


II2-8 


II-3 


124-1 


12*0 


^ 


JJ 




45 


8-8o 


91-8 


1 1-8 


103-6 


11-8 




JJ 




13-0 


7-60 


73-4 


12-4 


85-8 


1 1-3 




JJ 




15 


6-50 


6o-8 


12-9 


73-7 


11-4 




JJ 




30 


5-80 


5''5 


13-5 


65-0 


11-3 




JJ 




45 


5-30 


45-4 


14-0 


59-4 


11-2 




JJ 




i4"o 


4-90 


41-4 


14-6 


56-0 


11-4 




JJ 




IS 


4-60 


37-1 


15-1 


52-2 


11-3 




JJ 




30 


4-35 


33-8 


15-7 


495 


1 1-4 




JJ ' 




45 


4*20 


31-2 


l6-2 


47-4 


11-3 




Jf 




iS'o 


4-00 


29-4 


16-8 


46-2 


11-6 




JJ * 




15 


3-80 


27-1 


17-3 


44-4 


11-7 




JJ • 




30 


3-70 


2 -8 


17-9 


43-7 


irS 




JJ ' 




45 


3-60 


7 7 


18-4 


42-1 


11-7 




JJ • 




160 


3-45 


24-0 


190 


43-0 


12-5 
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C. 9. 

Reduction of temperature coefficient of Horizontal Force Magnetograph {Watson's). 
Second experiment with Magnet 3 and Fibre 4. 





Magnet 


3. Fibre 4. 


Inst. i. 


Magnet i. Fibre 2. Ikst. 2. 




I 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


13 


14 


IS 


16 


Remarks. 








0) 

s 




I- 

Si 


'a 





s 


i 




u 


B 



I £ 

3 


a 


4-« 










4.1 




13 


V 




'a 


3 

2 




a 


U 




B a, 
■-5 E 


•C-3 
iE-l- 


y =.00001 C. G. S. 








0. 
S 




t 


Is 




CU 






15 

c 




« a 

T3 4) . 


0" 

-s-s . 




Units. 
Scale value of No. i 


Date. 


Time 


S" 


c 






c 


.So 
c 


£ 


c , 


i- 





,0 


.1-: 








instrument =5^)2-/. 






3 


"A 




(U 


9 


- s 


«S 




V 


O.S 


■:>s + 


.21 1 


2ci 


Scale value of No. 2 






fli 


u 


u 




'^ 


c ™ 


c 


u 


CJ 




" "Zi 


U <Jf^ 


cd^ 








1. 
S 




1 

"•5 


c 


si 


E 


ID VI 
S u 


.9 


.1 




S-o 


1^ 

Its S « 


3 " E 
■^^ 3 


S.+ 


instrument=3-7w. 
Temperature co- 






f2 


« 





5'" 


5* 


^ 


I'S 


d 





q" 


a" 


Q — 


"•O Si 


„o 


e'ficient of No. 2 
instrument taken 




h. m. 


Cent. 


Cent. 


divns. 


Sc. 
divns 


y 


Cent. 


Cent. 


y 


Sc. 
divns. 


Sc. 
divns. 


y 


y 


y 


y 


= -12-77. 


i2th Feb. 1502 


7-28 


2005 


O'OO 


70.7 


0-0 


0-0 


15-37 


0-00 


0-0 


63-5 


o-o 


0-0 


0-0 


0-0 




Fires lighted at 7-30. 


I) ■ 


45 


20.70 


-H0.6S 


69-4 


- 1-3 


— 6'S 


-37 


0-00 


0-0 


64.6 


+ 1-1 


+ 4-1 


+ 4-1 


—10-6 


-16-3 






8-0 


24-50 


4-45 


57-0 


13-7 


68.8 


15-38 


-fo-oi 


+ O-I 


65-2 


+ 17 


+ 6-3 


+ 6-4 


75-2 


16-9 




y> ■ 


15 


28-40 


8-35 


47-5 


23-2 


116.5 


-34 


—0-03 


- 0-4 


65-7 


+ 2.2 


+ 8-2 


+ 7-8 


124-3 


14-9 




jj • 


30 


3070 


10-65 


43-7 


27-0 


135-5 


15-30 


—0-07 


— 0-9 


65-5 


+ 2.0 


+ 7.4 


+ 6-5 


142-0 


13-3 




)» • 


45 


32-20 


12-15 


39-7 


31-0 


155-6 


•30 


—0-07 


— 0-9 


65-0 


-H-5 


+ 5-6 


+ 47 


160-3 


13-2 




j> • 


9-0 


33 -60 


•3-55 


35-3 


35-4 


177-7 


15-30 


—0.07 


— 0-9 


64-9 


+ 1-4 


+ 5-2 


+ 4-3 


182-0 


13-4 




>i • 


15 


35'00 


14-95 


32-9 


37-8 


189-8 


-33 


-0-04 


— 0-5 


64-S 


+ 1.0 


+ 3-7 


+ 3-2 


193.0 


12-9 






30 


35-10 


15-05 


33-1 


37-6 


188-8 


15-36 


— O-OI 


— O-I 


64-3 


+ 0.8 


+ 3-0 


+ 2-9 


191-7 


127 




3» • 


45 


35-20 


15-15 


32-4 


38-3 


192-3 


-35 


— 0-02 


— 0-3 


64-2 


+ 07 


+ 2.6 


+ 2.3 


194-6 


12.8 




3> • 


lo-o 


35-30 


•5-25 


31-9 


38-8 


194-8 


15-35 


—0-02 


— 0-3 


6i-6 


+ 0.1 


+ 0.4 


+ CI 


19.1.9 


12.8 






15 


35-40 


15-35 


31-8 


38-9 


I9S-3 


•36 


— O-OI 


— O-I 


63-7 


+ 0.2 


+ 0.7 


+ 0.6 


195.9 


12-8 




3> • 


30 


36-00 


15-95 


30-1 


40-6 


203-8 


-37 


O-OO 


0.0 


63-8 


+ 0-3 


+ i-i 


+ l.I 


204-9 


12.8 




J» • 


45 


36-60 


16-55 


28-4 


42-3 


212-3 


15-38 


•fO-OI 


+ 0.1 


63-2 


-0.3 


— i-i 


— 1.0 


21 1-3 


12-8 






II-O 


36-85 


16-S0 


28.8 


41.9 


210.3 


•39 


+ 0-02 


+ 0-3 


64-0 


+ 0.5 


+ 1-9 


+ 2.2 


2I2-S 


12-6 


Deflection taken. 


SJ • 


17 


36-16 


16-II 


31-0 


39-7 


199-3 


•40 


+ 0-03 


+ 0-4 


64-0 


+ 0.5 


+ 1-9 


+ 2.3 


201 -6 


12-5 


Last fuel added. 


• 


30 


35-6o 


15-55 


32-4 


38-3 


192-3 


lS-42 


■fO-05 


+ 0-6 


64-0 


•t-o.s 


+ 1-9 


+ 2-5 


194-8 


12-5 




J» 


45 


35-78 


15-73 


32-1 


38-6 


193-8 


•45 


+0.08 


+ I-O 


6+-3 


+ 0.8 


+ 3-0 


+ 4-0 


197-8 


12.6 




» 


12-0 


35-50 


"5-45 


33-9 


36-8 


184-7 


15-48 


+ 0-II 


+ 1.4 


65-1 


+ 1.6 


+ 5-9 


+ 7-3 


■ 92-0 


12.4 


Both doors opened 
slightly. 


j» • 


15 


34-40 


14-35 


37-6 


33-1 


166-2 


■SO 


4-0.13 


+ 17 


65- 1 


+ 1-6 


+ 5-9 


+ 7.6 


173-8 


I2.I 


Both doors opened 
wide. 


J. • 


30 


32-70 


12-65 


42-1 


s8.6 


143-6 


•52 


■^o.I5 


+ 1-9 


65.. 


+ 1.6 


■•• 5-9 


+ 7-8 


■5>-4 


12-0 


Fires removed. 


j» ■ 


45 


31-60 


11-55 


45-1 


25-6 


128.5 


-55 


•f 0.18 


+ 2-3 


64-0 


+ 0.5 


+ 1-9 


+ 4-2 


1327 


ii-S 






13-0 


29-80 


9-75 


49-2 


2I-S 


107.9 


15-58 


+0.21 


+ 2-7 


63-1 


-0-4 


- 1-5 


+ 1-2 


log- 1 


11-3 




j» • 


15 


28-40 


8-35 


52-7 


18-0 


90-4 


•62 


+ 0.25 


+ 3-2 


63-3 


—0-2 


- 0-7 


+ 2.5 


92-9 


II-I 




j> • 


30 


27-50 


7-45 


54-7 


16-0 


80.3 


15-67 


•t-0-30 


+ 3-8 


63.0 


-0-5 


- 1-9 


+ 1.9 


82-2 


II-O 






45 


26-70 


6-65 


56-0 


14-7 


73-8 


•71 


■t-o-34 


+ 4-3 


62-1 


— 1-4 


- 5-2 


— 0.9 


72-9 


II-O 




J. 


14-0 


26-25 


6-20 


57-0 


13-7 


68.8 


''J 


•<-o.38 


+ 4-8 


61-9 


-1-6 


- 5-9 


— |.| 


67-7 


10-9 




S) ' 


15 


25.30 


5-25 


57-5 


13-2 


66.3 


15-80 


+ 0.43 


+ 5-5 


61-0 


-2-5 


- 9-3 


- 3-8 


62-3 


1 1-9 






30 


25-30 


5-25 


57-6 


13-1 


65-8 


15.84 


-to-47 


+ 6-0 


60.0 


-3-5 


-13-3 


- 7.0 


58-8 


11.2 




"n 


45 


25.26 


5-21 


58-3 


12-4 


62.2 


.88 


■^o-sI 


+ 6-5 


60-0 


-3-5 


-13-3 


- 6.5 


55-7 


10-7 




„ 


iS-o 


25-05 


5-00 


59-0 


11.7 


58-7 


15-93 


-1-0-56 


+ 7-1 


60-1 


-3-4 


— 12.2 


- 5-5 


53-2 


10-6 




jj 


15 


24-93 


4-50 


59-4 


11-3 


56-7 


.98 


•t 0-61 


+ 7-7 


'59-9 


-3-6 


-13-3 


- 5-7 


51-0 


10-4 




)» 


30 


24.70 


4-65 


59-7 


ILO 


55-2 


16.03 


+ 0-66 


+ 8-4 


59-3 


-4-2 


—15-6 


- 7-2 


48-0 


10-3 






45 


24.50 


4-45 


59-3 


II-4 


57-2 


.10 


+ 0-73 


+ 9-3 


58-4 


-5-1 


—18.9 


- 9.6 


47-6 


107 






16-0 


Omitt 


ed 








16-17 


+ 0-80 


+ 10-2 


58-0 


-5-5 


— 20-4 


—10.2 








3^ ' 


15 


24.40 


4-3S 


59-0 


117 


S8-7 
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Cga. 



Table showing 


results of Temperature Experiment No. 2 with Magnet 3 


and Fibre 4 corrected for slip. 


1 


2 


3 


4 


5 


6 


7 








Increment 


Actual 
change in 




True change 
in ordinate 

due to_ 
change in 
tempera- 
ture. 


Tempera- 




Date. 


Time. 


in tempera- 
ture sifter 


ordinate 
due to 


Correction 
for tempera- 


ture coeffi- 
cient for 1° 


Remarks. 






start. 


change in 
tempera- 
ture. 


ture. 


Cent. =6 
■*-3. 




Civil. 


L. M. T. 


Cent. 


y 


y 


y 


y 




1 2th Feb. 1902 . 


7-28 


000 


0-0 


0-0 


0-0 


... 


Columns 1, 2, 3 and 4 are copied from 
columns 1, 2, 4 and 5 of the Temperature 
Experiment. 


jj • 


45 


+ 0-65 


— io'6 


-0-3 


—10-9 


-16-8 




)» 


80 


4*45 


75-2 


0-6 


75-8 


17-0 




» 


15 


8-35 


1243 


i-o 


125-3 


15-0 




.. 


30 


10-65 


1420 


1-3 


143-3 


13-5 


The total slip measured from 7-20 to 15-45 
is II y, and this has been distributed uni- 
formly throughout. 


1) " 


45 


1215 


160-3 


1-6 


161*9 


13-3 


j> " 


9-0 


1355 


182-0 


2-0 


184-0 


136 




»s • 


15 


M-9S 


193-0 


2-4 


195-4 


13-1 




99 • 


30 


15-05 


iyi-7 


2-7 


194-4 


12-9 




»» * 


45 


15- '5 


194-6 


3-0 


197-6 


i3'o 




9» • 


lO'O 


15-25 


194-9 


3-4 


198-3 


13-0 




J> ' 


JS 


15-35 


195-9 


3-7 


199-6 


13-0 




5) • 


30 


15-95 


2049 


40 


2089 


13-1 




9* ' 


45 


16-55 


211-3 


4-4 


215-7 


13-0 






no 


i6'8o 


212-5 


4"7 


217-2 


12-9 


' 


5' * 


17 


I6-II 


201-6 


5-0 


206-6 


12-8 




JJ • 


30 


15-55 


194-8 


5-4 


200-2 


12*9 




J» * 


45 


15-73 


197-8 


5-7 


203-5 


12-9 




» * 


120 


15-45 


192-0 


6-0 


196-0 


12-8 


. Mean i2-49.y 


J) * 


«5 


14-35 


173-8 


6-4 


180-2 


12*6 




?1 • 


30 


12-65 


151-4 


6-7 


158-1 


12-5 




99 * 


45 


11-55 


132-7 


7-0 


139-7 


I2-I 




99 • 


I3'0 


9-75 


1 09- 1 


7-4 


116-5 


11-9 


_ 


» * 


15 


8-35 


92-9 


V 


100-6 


12-0 




H * 


30 


7-45 


82-2 


8-0 


902 


I2-I 




M * 


45 


6-65 


729 


l'^ 


8.'3 


12*2 




Jt * 


14-0 


6-20 


67-7 


8-7 


76-4 


12-3 




1) • 


>5 


5-25? 


62-5 


9-0 


7'-5 


... 




Jt * 


30 


5-25? 


58-8 


9-4 


68-2 


... 




SI * 


45 


5-21 


55-7 


9-7 


65-4 


12-6 




j> • 


150 


500 


53-2 


lO'O 


63-2 


12-6 




j» • 


IS 


4-90 


51-0 


10-4 


61-4 


12-5 




99 • 


30 


4-65 


48-0 


io'7 


5^'2 


12-6 




99 • 


45 


4-45 


47-6 


iro 


58-6 


13-1 




Jf • 


1 6*0 
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C 10. 



Reduction of Temperature coefficient of H. F. Magnetograph [Watson's). 
Second experiment with Magnet i and Fibre 2, 




Remarks. 



7='ooooi C. G. S. 
Units. 

Sc. value oi No. i 
lnst.=4'oi y. 

Sc. value of No. 2 
Inst=4-53y. 

Tenfiperature co- 
efficient for No, 
2 Inst, taken. 
= -lS7. 



Stoves lighted. 



Last fuel added. 



Both doors opened 
slightly. Mean 
12-677 

Both doors opened 
wide. 

Fires removed. 

Deflections' taken. 



APPENDIX, 



Absiraei of deductions Madeffom the Tables of comparisons of (He iiiio Sfd^neidgl'aphs, aHd the base line values 

found for each. 

Tfie H. F. Magnet is constfaifieij by the torsion in tfie fibre to lie with its North end East and the fecofdihg 
arrangement is such thai ah increase of H. F. cotrespondS to an increase of ordinate.- 

If the fibt-e slips or gives way under the strain, the drdinates will incfease ; consequently a sudden infcrease of 
ordinate not common to both ihstrumertts presumably denotes a slip in that one in which the increase occurred. 
Hence also as the last column of the tables of cofnparisons gives the quantity ^nstruftienf i — Instrument 2, an 
increase in the values in this colutnn sh6ws that a slip has occurred in No. i instrument,- whfereas a decrease 
would show that a slip had occurred in No. i instrument. 

Now ati ejtamination df the base lihe values of No. 2 instrument arid of the cdmfjaratjv^ tabffcs Shows that no 
great slip occurred at any time ih No. 2 instrument. Between the ijth January and igth Febriiary tliere is a 
decrease in the base line value from '33291 tO "33^70, and this probably refiresents pretty closely the slip or 
settlement that occurred ih fibre No. 2' diifing that pefiod. The deflections obtained during the above petiod 
show that there has been nO marked change in the moment of the suspended rtidgnet and any dfecrfedse in the 
moment would make thd ordinates also decrease and thus increase the base! lirte value. An exarriination of the 
curves shows a sudden decrease of ordiriates at l5'3o on the 27tn January amounting to 157 ahd a sudder^ increase 
at 1 5"o on 31st January amounting to about 4y. No certain eiplandtion can be given of these changes the first 
of which; it may be noted, is in a contrary direction to that of a slip, but it iS probable that they were diie to an 
actual ddflectidn caused by the a()proach of some magnetic substance thereafter left in position, "the base lines 
at these points are unchanged and no general shift of the instrument Can therefore have occurred. Qonsequently 
there is strong evidence for accepting the changes given by Nrt. 2 instrument as showing the real changes that 
occurred during any short period such as that occupied by an entire temperature experiment. 

All the temperature experintents were made with No. i instrument. 

The two experiments with magnet i and fibre 2 were lihade on the 6th January and 24th February and an 
examination of comparative tables Nos. Di and D8 shovfrs that on both occasions not only were both instruments 
in accord before and after the experiments but also that there is no evidence of slip during the experiment 
itself. 

These two experiments seem therefore quite satisfactory, and the results are ih close accoi^d. 

Magnet 2 and fibre 12 were tried 6n the isth and 20th January and the first experiment seems satisfactory 
but the second must be rejected as there is unmistakable evrdertce of sudden shifting having occui'red during its 
progress. Shortly afterwards it was broken and after repairs, was again tested on the 31st January and the 
experiment on that date is moderately satisfactory. Such slip as occurred in the course of it was probably gradual 
as the curve is smooth throughout ^ttd a correction has therefore been applied on th6 assuMptiOti that th'iS was the 
case. 

Magnet 3 was tried with three different fibres, vie., Hoi. 6, 3 afid 4- The first trial with fTbre 3 ort the 2'3rd 
January is unsatisfactory aS slip undoubtedly occurred, but as the curve is smooth except where a well marked 
jump occurred towards the end of the experiment, an attempt WaS' been made to correct the results by distributing 
the slip on the assumption that it was Unifornii up to this jump. 

The second experiment on the 28th seefns quite satisfactory. 

Fibre 3 behaved very badly at first but sfeems to have steadied do'wn before the experiment was mad^ on the 
6th February and there seems fto reasoh wfiy the fefeult shOuld be rejected. 

The pair of experiments with fibre 4 were made on the loth and t2th February and by C(J)rrecting the results 
on the assumption of uniformity of slip, a close approximation to the truth has probably been obtained. The 
curves zte smooth throughout and table 7 shows that the fibre Was slipping steadily witii a small but fairly uniform 
rate throughout the *hole period during which it was suspended in No. i instrument. Subsequently when tried in 
No. 2 instrument the fibre seems to have behaved fairly well. 
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Dl. 
Comparison of Magneiographs Nos. i and 2 during the Temperature Experiments. 







Magnetograph No. i. 






Magnetograph No. 2. 










Scale co-efiicient=4-27y. 
Mean value of Base line=-33223 
Selected mean temperaturea3i°c. 






Scale coefficient— S-64y- 
Mean value of Base Iine'=.33i94- 
Selected mean temperature" i3°-5 C. 
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Temperature co-efficient— 12.5Y 
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The temperatures 
given were 
observed. 
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f Temperature 
I Experiment. 
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During the above comparison the arrangement was- 
No. I Inst. Magnet i. Fibre 2. 



SI ^ » 



It appears that the insb-uraents gave fairiy accordant resalts throughout and that there was no change in No. i instrument after the 
temperature experiment on 6th January. 
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D2. 



Comparison oj Magneiographs Nos. i and 2 during the Temperature Experiments. 







Magnetograph No. i. 






Magnetograph No. 2. 
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The temperatures 
given were 
observed. 


14th „ 


II-IO 


20-4 


— o-d 


-7-5 


59-8 


326-5 


319.0 


527 


14.2 


-0-8 


— lo-o 


63-1 


233-5 


223-5 


521 


■^6 






iS-o 


20-4 


-0-6 


-7-5 


58-3 


318-3 


310-8 


S19 


14-7 


-0-3 


-3.8 


59-2 


219.0 


215.2 


512 


+ 7 




15th „ 


7-30 


20.5 


-0.5 


-6-3 


S9-0 


322-1 


315-8 


524 


14-4 


-0-6 


-7-S 


62-1 


229.8 


223-3 


519 


+ S 


f ist temperature 
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f 2nd temperature 
f experiment. 
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During the above comparison the arrangement was-" 
No. I Inst. Magnet z. Fibre 12. 
„ 2 jf » •• » 2- 



Ttere is nothing in the above figures tp show that any serious shift occurred in «i'Kfl'„7T8"c Gl'''u\uf aTa^^ 

2 and Fibre 12. In the 2nd experiment the Fibre seems to have slipped to the extent of 8 g.t».b. units ana an mspw-uuu 
curve shows several sharp jumps. The 2nd experiment must therefore be rejected. 



38 



3- 

Comparison of Magnetographs Nos. i and 2 during the Temperature Experiments. 



Magnetograph No. i. 

Scale co-efficient=4-§2?'i 
Mean value of Base line^-s^iSg. 
Selected mean teinp.-=2i°'o Cent. 

Temp. co-effici^nt=iz'sy- 



Magnetograph No. 2. 

Scale c6-efficient=376T« 
Mean value, of Base line=»33230. 
Selected mean temp.'-l5°'oCent. 

tempi co<*ffieient=i2'sy- 



ist and 2nd Experiments 
with Magnet 3 and Fibre 6. 



Date. 



Moilr. 



£§ 

is 

o 

OJ 4) 
C en 

tt! £ 
5"^ 



1 
V 

a 
E 
w 

U 
O 

«M 

B 
O 



o 



•2 8 



o"" 



O 



Zu ni 

•o 

u (U 

g "■ 

."la 

0"" 



I 



igiig.i 






a 



c «3 
'"§ o 
Q 



o p 
It 

SI E 






I 



B 



Remarks. 



Civil. 



L. M. 
1. 



St. 
divn. 



C. G, 

S. 



c. 



32nd Jan. igoi 
23rd „ 

24th „ 

aeth „ 

28th ., 



H. M.| 

IS 50 20-6 



2gth 



7 45 

16 o 

II o 

15 o 

II 20 

■3 IS 

7 40 

16 o 
10 So 



20-8 
23'3 
22-4 
22-3 
21-2 

ai-3 

21-4 
22.8 
20-8 



—0.4 

— '0-2 
+ 2-3 
+ 1-4 
+ 1-3 
+ 0'2 
+ 0-2 
+ 0-4 
+ 1.8 
—0.2 



— S'o 

— 2-S 

+ 28-8 

+ *7'5 

+ 16-3 

+ 2-5 

+ 2-5 

+5'0 

+ 22.6 
-2-5 



6o-o 

64-1 
58-0 

64-9 
64.2 

7I-3 

7S-2 
74-7 
70.0 
70.4 



2S9-2 

Sdg-o 
279.6 
312-8 
309-4 
343-7 
362-s 
360- i 
3i7'4 
3J9-3 



2S4-2 

3C6.5 
308-4 
330-3 
325-7 
346-2 
365-0 
365-1 
359-9 
336-8 



-33470 

493 
494 
Sl6 
Si 2 
S32 
651 

S46 
523 



15-1 

14-9 
15-S 

lS-2 

is-e 
15-4 

iS-6 

is-d 
16-3 

i6-4 



■l-o-i 

— o-i 
+ 0-5 

-f 0-2 

-j-o-S 
-eo-4 
+ 0-6 
+ 0-6 
+ 1-3 
•H.4 



St. 
divn. 



C.Gi 
5: 



■n-3 

-i-S 
■f6-3 

+ 2-S 

+ ?-S 
+ S-0 
■^7-S 
+7-5 
•H6.3 
■H7-S 



60-0 
61 

62-0 

Sd-0 

67-5 

7I-0 
61-8 

57'> 
Si-o 



222-0 223-£ 



226-8 

2e6-i 
229-4 
2i8-i 
249-8 
262-7 

228-;^ 

2II-2 

188-7 



22S-S 
212-4 

231-9 

225-8 

254-8 
270-2 
336-2 

227-5 

206-2 



■33506 
509 

495 
5>5 
509 
538 
553 
S19 
S" 
489 



-36 

-16 

— I 
+ I 
+ 3 

— 6 

— 2 

+a[2 

+ 35 
+ 34 



The temperatures re- 
corded were obser- 
ved. 
■J Terhperature experi- 
> ment on 23rd, slip of 
J 15 C. G. S. units. 



fThese 

tern- -H?!"^'** 
perature Vj^^f: 
experi- +20-^*^^//- 

28th +19 I Table 
LD4. 



During the above comparison the arrangement was^ 
No. 1 Inst. Magnet 3 Fibre 6. 
No. 2 „ I „ 2. 

There is evidence that Fibre 6 began slipping as soon as erected on 22nd January andseems to have slipped uniformly up till the conclusion 
of the 1st experiment on 23rd. From 4 p.m. on that date it seems to have remained steady till about 8 a.m. on 27th. During the next 12 hours, 
t.«., till S P.M. on 27th a gradual slip, aihounting t« ab<}U( 15 C G. S. units took place. But during the 28th and up till the time of removal on 
Sgfh thefeis na evidence of any further appreciable Blip haviifg occurred^ Consequently it would seem that the second temperature experiment may 
be accepted with coafidence. The gradual slip from SAmUiIjo 8 f.>m. on 27th is ioVest^ted on the niext sheet from whi«h the above deduction 
is drawn. 



39 



D4. 
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tfiere was no 




22 


n 


f 


V 


71 -0 


342-2 


347-2 


533 


i6-o 


l-o 


12-5 


5^-2 


207-9 


22P-4 


503 


+3° 


-*^1S 


cjiange in the 


" 
































fprce during 
this interval. 
Hence the ordi- 


w 


Mid 


3* 


V 


¥ 


71-4 


34|4-" 


349-> 


535 


i6-o 


l-o 


V 


5«i-9 


210-5 


223-0 


S06 


+ 29 


+14 


28th „ 


2 


» 


i) 


^> 


71-4 


34(4-" 


349-1 


S35 


16-0 


l-o 


u 


53t-o 


210-9 


223-4 


S06 


•h29 


■fcl4 


n^tes of the 




































cprves on 27th 




4 


9j 


? 




7i2-0 


347-0 


3S2-0 


538 


<5-? 


0-8 


10-0 


57-9 


21,4-2 


-22M--2 


?o7 


+ ?i 


Htl6 


to 29th have 


" 
































! l^een corrected 
t l6J accordingly. 


M 


6 


» 


V 


» 


72.9 


331-4 


336-4 


?42 


iS-7 


0-7 


8-8 


5q-I 


2^8-7 


227-S 


511 


■^3I 



This tabulation w»s made to acwwut for and show thig nature of the divergence ^l^qh o«(i^rg4 in, ftie cegife glwn, by the. two instruments 
between i-iSP-M- on 26th January 1 go2 and 7-40 A.M. on 28th January 1902, as shown in Table D3. 

The fieures indicate that there was no appreciable difference between the instruments up till S A.M. on »7th. From that hour till 8 p.m. 




40 



DS. 

Comparison of Magnetographs Nos. t and 2 during the Temperature Experiments. 



Date. 



zgth Jan. igqe 
loth „ 
31st „ 
]. 
2nd Feb. igo2 



Hour. 



13 10 

II 30 

7 so 

16 o 

13 so 



Magnetograph No. l. 

Scale co-efficient=6"So 7' 
Mean value of Base line='33i37. 
Selected mean temperature<=2i°'o Cent. 
Temperature co-efiicienta|2-5 7. 



Magnetograph No. 2. 

Scale co-effic!ent=3'7o 7- 
Mean value of Base Iine='33286. 
Selected mean temp.= i5°'o Cent. 

Temp. co-efiBcient=i2"S 7- 



3rd Expt. with 
Magnet 2 and Fibre 12 



21-4 
21-6 
1 9-6 
23.3 
21.7 



u c 
am 






+ 0-4 
+ 0-6 
—1.4 

+ 2-5 

+ 07 



S 

6 



+ S-0 
+ VI 
-17-5 
+ 31-3 
+ 8-8 



56-8 

57-5 
6i-3 

54-0 
56.1 



36g-2 
373"8 
398-5 
3SI-0 
364-7 



374-2 
381-3 
381-0 
382-3 
373-5 



^ 



-33SII 
518 
5i8 
S19 
5" 



ie-6 

i6-8 
1 6-4 
1 6-9 
15-2 



0) 

0<rt 

s s 

u 



+ 1-6 

•^ 1-8 
+ 1-4 

+ 1-9 

■^ 0-2 



a 
E 



tS 



+ 20.0 
+ 22-5 
+ 17-5 
•H 23-8 
+ 2-5 



57-0 

S7-0 

59-3 

5S-3* 

59-3 



210-9 

2IO-9 

219-4 
204-6 
219-4 



u ss 
o 



230-9 
233-4 
236-9 
228-4 
221-9 



3: 



> 



■33517 
SI9 
523 
514 
508 



-6 
— I 

-5 

-^3 



The temperatures given 
were observed. 



*There is a sudden 
break or rise of i 
Sec. divn. in the 
curve of No. 2 Ins- 
trument at 3 P.M., 
which has _ been 
allowed for in th's 
and the next 
measure taken on 
2nd February, 



Remarks. 



[was— 



During the above comparison the arrangement 1 
N o. I Inst. Magnet 2 and F ibtti2. 

>• ^ >> » > .» I 3. 

^^'"Sreement between the intfruirents is not good before the temperature experiment during which a slip of 10 7 seems to have occurred 
put as there IS no evidence from the curve of No. I Inst, of any sudden movement, the slip probably occurred gradually and may be allowed for 
■ n the computations. 
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D 6. 



Comparison oj Magtietographs Nos. i and 2 during the Temperature Experiments, 









Magnetograph No. i. 








Magnetograph No. 2. 












Scale co-efficient=4 

Mean value of Base line=. 

Selected mean teniperature= 


33^„^3- 
2i%C. 




Scale co-efficient=3.7o"y. 
Mean value of Base line=-33284. 
Selected mean temperature=i5°-oC. 




First experiment with 
Magnetsand tibrea- 








Temperature co-efficient= 


12-57- 






Temperature co-efficient= 


12-sY 






& 




0. 
s 

H 


a 

s 

1 . 

S B 

1 ^ 

il 


S3 

a 

E 
J 

a 


3 

c 

•a 




e 

■0 

8 

^. 

or 


i 

s 

■s 

h 

•P 



ad 
1 


6 

u 

I 

B 

(2 


2 

s 

a 

a S 

n 


s 
2 

£ 

.1 

1 

6 


u 

B 

o 


5 

.5 

> 
a 

u 

& 


B 

s 

E 


-a 

(U 

r% 

0- 


X 

■o 


3 
> 


C4 

in 

B 

7 

8 

1 

i5 


Remarks. 


Civil. 


L.M. 
T. 


C 


c 


Y« 


divn. 


y- 


Y- 


C.G.S. 


c 


c 


y- 


So. 
divn. 


y- 


y- 


C.G.S. 


y- 




5th Feb. 1902- 


lo-o 


21-4 


+ 0-4 


+ 50 


62.3 


299-7 


304-7 


-33528 


14.9 


— O-I 


—1-3 


66-8 


247-2 


245-9 


-33530 


—2 


The temperatures 
recorded were 
observed. 


j» • 


Il-O 


» 


« 


,t 


6i-o 


293-4 


298.4 


521 


15.0 


o-o 


o-o 


6s-o 


240-5 


240-5 


525 


—4 




rt • 


I2-0 


» 


» 


" 


60.5 


291-0 


296-0 


S19 


iS-o 


o-o 


0-0 


64-4 


236-8 


23S-8 


521 


—2 




n • 


I3-0 


» 


» 


" 


63-1 


303-5 


308-S 


532 


15-2 


+ 0-2 


+ 2-5 


64-0 


236-8 


339-3 


523 


■»-9 




n • 


140 


^> 


» 


-■ 


71-9 


34S-8 


350-8 


574 


15-2 


•^0-2 


+ 2-5 


63-1 


233-s 


236-0 


520 


■^54 




r> 


15-0 


2I.S 


o-S 


6-3 


70.9 


34' -o 


347-3 


570 


15-4 


-»o-4 


+ 5-0 


61-3 


226-8 


231 -S 


516 


+ 54 




V • 


16-0 


21.4 


0.4 


S-o 


70.9 


341-0 


346-0 


569 


15-6 


-fo-5 


+ 75 


6o-9 


225-3 


232-8 


517 


+ 52 




6th , 


7-4S 


2I-I 


O-I 


l'3 


74-4 


357-9 


3S9-a 


582 


14-8 


— 0-2 


—2-5 


63-9 


236-4 


233-9 


518 


+ 64 


- 

, Tempera ture 
^ experiment 


» • 


i6« 


22-8 


i-S 


22-5 


70-1 


337-8 


359-7 


583 


'5-4 


+0-4 


+ 5-0 


63-7 


235-7 


240-7 


525 


+58 


7th „ 


I4-0 


32-2 


1.2 


IS'O 


69-9 


336-2 


35 1-2 


574 


15-0 


0-0 


0-0 


6l-9 


229-0 


229-0 


513 


■I-61 





During the above comparison the arrangement was— 
No. I Instrument, Magnet 3 and Fibre 3 
3 » „ J » „ 2. 



The absolute observations from which the base line values are derived occupied f-om 1 1-25 to 13-1 on the 5th February and in the case of No. i 
rumenc the last result had to be rejected owing to the appearance of the large and sudden slip that commenced about 12-50 and ended 

mm this time onwards till Magnet 3 and Fibre 3 were dismounted the agreement between the instruments is fair and there is certainly no evi- 
of sHd in No. 1 Inst, during the experiment. If anything it would seem that the other instrument war. at fault, but the slight discordance of 
•t three values in the last column is probably accidental. On the whole, it would appear that the temperature experirnent with Magnet 3 and 
Fihre 1 may be accented and it is regrettable that a further trial was not made with the system. The very obvious shift that occurred just after- 
noon on the sth lead to the impression that the fibre was unstable and another one was tried as soon as the tr^ce showed this fault after develop- 
ment on the 7th february (see Plate V, Fig. 1). 



Instrument 

at 13-30 

From 
dence 
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D7. 

Comparison of Magneiographs Nos. i and 2 during the Temperature Experiment. 

ments with Magnet j and Fibre 4. 



1st and ^nd Expert- 









Magnetograph No. i. 








Magnetograph No. 2. 














Scale 


co-efficient=s.o2y, 
3f Base line=. 33175. 










Scale co-efficient=3 


70y. 










Mean 


value 








Mean value of Base line=-33^77. 










Selected 


mean 


temperature=2i''-oC 






Selected mean temperature— i5°-oC. 










Temperature co-efficient=i2-5y. 








Temperature co»efEcient = 12-s7- 












s 


£ 




b 


c 






u 


S 







c 

CQ 




rf 










3 

2 ° 


3 

i 




"3 


E 
1 






3 

s = 

II 


3 

5 

V 

E 




1 

> 

C 

U 


E 




-a 

s 

7 




Date. 


Hour. 


9 


SI 

u a 




i 

.0 


13 


> 
a 

8 

ID 

re QJ 


S3 

s s 


X 




Si 


i 

e 
.2 

1 

La 

o 






X 


1 

u 

B 


Remarks. 






a* 

a 


^.i 


a 

u 




.3 




.H £ 

■0 a 


3 


0. 
B 


■5 


II 


2 S 


■5 










H 


a 


U 





6 


6 


> 


H 


a 


u 











> 







Civil. 


L.M. 
T. 


c. 


c. 


Y- 


Sc. 
divn. 


y- 


y- 


C.G.S. 


c. 


c. 


Y- 


Sc. 
divn. 


Y- 


Y. 


CG.S. 


Y- 




8th Feb. 1902 


II-O 


20-S 


-0-5 


-6.3 


51-4 


258-0 


251-7 


-33427 


14-6 


-0-4 


-5-0 


60.6 


224.2 


219-2 


•33496 


-69 


The tempera- 


» 


12-0 


ao.7 


-o-j 


-i-i 


Si-i 


256.5 


252-7 


428 


14-6 


-0.4 


-5-0 


6t.o 


225.7 


220-7 


498 


-70 


.^ tures given 
werelobserved. 


33 


13-0 


20-8 


— 0-2 


-2-5 


47.6 


239-0 


236-s 


412 


14-8 


— 0.2 


-2-5 


55.9 


206.8 


204-3 


481 


-69 


» 


14-0 


20-8 


— 0-2 


-2-5 


48.1 


241-5 


239-0 


414 


15-0 


0.0 


O'O 


55-9 


206.8 


2o9-8 


484 


-70 


.68. 


31 


15-0 


21 -o 


O'O 


o-o 


49-9 


250-5 


250-5 


426 


•5-1 


■^o•I 


+1.3 


57-7 


213-5 


214-8 


492 


-66 


. 




16.0 


2I-I 


+ C.I 


-i-i-3 


49.2 


247-0 


248-3 


423 


15-2 


+ 0-2 


-1-2.5 


56.2 


207-9 


210-4 


487 


-64 


loth " 


7-30 


ig-g 


— I-I 


-Ii-S 


64.6 


324.3 


312-5 


488 


14.7 


-0-3 


-3-8 


62-6 


231-6 


227-8 


505 


-I7 


Slip of igy in isl 
experiment. 


„ 


16-0 


23-4 


+ 2.4 


+ 30.C 


58.0 


291.2 


321-2 


496 


15-3 


+ 0-3 


+ 3-8 


57.6 


213-1 


2i6'9 


494 


+ 2 


I ith „ 


1 0-0 


20.7 


-0.3 


-3.8 


67.9 


340-9 


337-1 


512 


14-8 


— 0-2 


-2.5 


64-5 


238.7 


236-2 


S13 


— I 


33 


II-O 


20.8 


-0.2 


-2-5 


68-1 


341-9 


339-4 


514 


14-8 


—0-2 


-2.5 


64-9 


240.1 


237-6 


515 


— I 




12-0 


t> 


tt 


>» 


69.1 


346-9 


344-4 


519 


iS-o 


0-0 


0.0 


65-9 


243-8 


243'8 


521 


—2 


Date of absolute 


\ » 


13-0 


» 


19 


9* 


68.7 


344-9 


342-4 


S17 


15-1 


+ 0-1 


+ 1-3 


64-3 


237-9 


239-2 


516 


+ 1 


. observations 
—I. 


» 


14-0 


ft 


tt 


i> 


67-3 


337-8 


335-3 


510 


15-2 


+ 0-2 


+ 2-5 


62.4 


230-9 


233'4 


510 





3J 


15-0 


»j 


tt 


t> 


66.8 


335-3 


332-S 


508 


15-4 


+ 0-4 


+5-0 


61.4 


227-2 


232-2 


509 


— I 




w 


16-0 


It 


tl 


3* 


66.g 


335-8 


333-3 


508 


15-7 


+ 0-7 


+ 8-8 


60-0 


222-0 


230-8 


508 





'Slip oJ II -y ia 
f 2nd experiment. 


1 2th „ 


7-20 


20.1 


— 0-g 


-11-3 


69.3 


347-9 


336-5 


512 


15-4 


+ 0-4 


+ 5-0 


62-4 


230-9 


235'9 


513 


— I 


» 


15-45 


24-5 


+ 3-5 


+ 43-8 


S9-0 


296-2 


340-0 


S15 


16.1 


+ 1-1 


+ 13-8 


58-0 


214-6 


228-4 


505 


+ 10 


13th „ 


1 0-0 


21.2 


+ 0-2 


+ 2-5 


73-2 


367-5 


370-0 


545 


15-7 


+ 0.7 


-I- 8-8 


68-4 


253-1 


26 1 -g 


539 


+ 6 


33 


13-0 


21-2 


+ 0-2 


+ 2-5 


7I-I 


356-9 


359-4 


534 


15-8 


+ 0-8 


+ 10-0 


64-6 


239-0 


249'o 


526 


+ 8 


,7 


" 


1 5-0 


21-2 


+ 0-2 


+ 2.5 


67-1 


336-8 


339-3 


514 


16-3 


*l-3 


+ 16-3 


58-0 


214-6 


230-9 


508 


+6 




14th „ 


1 0-0 


22-2 


+ 1.2 


+ 15-0 


72-8 


365-5 


380-5 


556 


15-7 


+ 0-7 


+ 8-8 


69-1 


255-7 


264.5 


542 


+ 14 


-13. 


» 


14-0 


22.0 


+ 1.0 


+ 12-5 


68-2 


342-4 


354-9 


S30 


l6-i 


+ I-I 


-f 13-8 


61.5 


227-6 


241-4 


518 


+ 12 


15th „ 


lO-O 


22-1 


+ 1-1 


+ 13-8 


69.7 


349-9 


363-7 


539 


16-1 


+ 1-1 


+ 13-8 


61.3 


226-8 


240-6 


518 


+ 21 


33 


13-0 


22-1 


+ :■! 


+ 13-8 


67.2 


337-3 


35'-' 


526 


16-3 


+ 1-3 


+ 16-3 


57-1 


211-3 


229-6 


507 


+ ig 


■2d 
20. 


, , » 


16-0 


22-0 


+ 1.0 


+ 12-5 


67-5 


338-9 


351-4 


526 


1 6-8 


+ 1.8 


+ 22-5 


56-1 


207-6 


230.1 


507 


+ lg 




i6th „ 


1 0-0 


22-0 


+ 1-0 


+ 12.5 


74-0 


37 '-5 


384-0 


559 


16-5 


+ 1.5 


+ 18-S 


64.2 


237-5 


256.3 


533 


+ 26 


■ 26. 


., 


13-0 


22-0 


+ I-0 


+ 12-5 


73-0 


366-5 


379-0 


554 


16-7 


■H-7 


+ 21.3 


62.0 


229-4 


250.7 


528 


+ 26 


■Temperature of 
. No. 2 at 16 hrsv 
is abnormal 


j» 


16-0 


22-1 


+ I.I 


+ I3.» 


68-0 


341-4 


355-2 


530 


16-6 


+ 1.6 


+ 20-0 


53-2 


196-8 


216.8 


494 


+36 


17th „ 


1 0-0 


21. g 


+ 0-9 


+ 11.3 


72.1 


361-9 


373-3 


548 


16-9 


+ 1.9 


+ 23-8 


58-4 


216-1 


239-9 


517 


■•-31 


33 


13-0 


2i.g 


+ 0-9 


-H1.3 


74.0 


371-5 


382-8 


558 


17-2 


+ 2.2 


■^27-5 


59-9 


221-6 


249-1 


526 


+ 32 


■** t*lb/t4%#ft LdJftAlB 


„ 


16-0 


21-8 


+ O.S 


+ 10.0 


69.7 


349-9 


359-9 


535 


1 7-5 


■1-2.5 


-f3i-3 


52-g 


1957 


227-0 


50+ 


■^3I 


3. 


iSth „ 


1 0-0 


21-7 


+ 0-7 


+ 8-8 


73-' 


367-0 


375-8 


551 


1 6-9 


+ i.g 


+ 23-8 


58-0 


214-6 


238-4 


515 


+36 


„ 


13-40 


21-8 


+ 0-8 


+ 10-0 


75-6 


379-5 


389-5 


555 


■7-3 


+ 2-3 


+ 28-8 


6o.o 


222-0 


250.8 


528 


+ 7 
+ 3S 




» 


16-20 


21.6 


+ 0-6 


+ 7-5 


72.9 


366-0 


373-5 


549 


17-8 


+ 2.8 


■t-35-o 


54.5 


201 '7 


236.7 


514 


■36. 


19th „ 


lO-O 


21.4 


-rO-4 


+ 5-0 


73-8 


370-5 


375-0 


550 


17-6 


+ 2.6 


-^32-5 


54-4 


201-3 


233.8 


511 


*-39 
"'•39 


» 


'3-35 


21.4 


+ 0.4 


+ 5.0 


72-0 


361-4 366-4 


541 


17-9 


+2.9 


•f36-3 


51-0 


188-7 


225.0 


502 




?S 


16-0 


21-8 


+ 0-8 


+ 10-0 


72.7 


365-0 375-0 


550 


18-3 


+ 3-3 


■^4I-3 


Sl-o 


188-7 


230-0 


507 


-I- 43 
+ 51 


*'■ 


20th „ 


10-0 


21.6 


+ 0.6 


+ 7-5 


74.0 


371-S 379-0 


554 


17-4 


+ 2-4 


+ 30.0 


S3-0 


196-1 


226-1 


503 



During the above comparison the arrangement was— 
No. I Inst., Magnet 3, and Fibre 4. 
J) 2 ,j , fi I f, 2. 

A large slip occurred between the 8th and 18th. During the first temperature experiment a slip of about tg Y occurred and riurin" the 
second experiment a slip of 10 y. Between the two experiments there was bo slip, but after the second a steady slip of about 
5 to 7 Y seems to have continued till the system was dismantled. 

Obviously these two temperature experiments are luireliable, and as (ar as the above figuges go Fibre Na. 4 seeiis to have beeu in av 
onstable condition. 
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D 8. 
Comparison of Magnetogfaphs Nos. i and 2 during the Temperature Experiment. 



Maernetograph No, i . 
Scale co-efficient=»4'Oiy. 

Mean value of Base Une=-3328o. 
Selected mean temp.=2i'-o C. 
Tertp. co-efficient=l2-s'y. 



Magnetograph No. 2. 

Scale co-efficient=4-S3y, 

Mean value of Base line=i-332o7. 

Selected mean temp.= i8°'4Ci 

Temp. co-efficient=!i2.S'y- 



2nd expt. with Magnet 
and Fibre 2. 



Date. 



Civil. 



2«st Feb. 1902 

". * 
J 2nd „ . 

JSrd „ 

24th „ 

» 

2Sth „ 
26th „ 
27th „ 

if 

28th „ 



Hour. 



L.M. 
T. 



ISO 

16-0 
lo-o 

130 

lO-O 

13-0 

16 O 

7-30 

IS-4S 
lo« 
13-0 
lo-o 
i6-o 
lo-o 
16-40 
10-10 
iS-7 



21-4 

21.4 

21-4 
21-S 
21.6 
21-6 
21.6 
21.6 
20-7 

24.4 

21-4 
22-0 
21-8 
21-9 
22-0 
22.0 
21.9 
21-7 









+ 0-4 

+0-4 
+0-4 
+ 0-5 
+0-6 



-0-3 
+ 3-4 
+ 0.4 

+ 1-0 

+ 0-8 
+ 0.9 
+ I« 
+ 1.0 
+ 0-9 
+ 0.7 



S 



t 

c3 



+S-0 

S-o 
S-o 
6-3 
7-5 



-3.8 

+ 42-S 

+ S-0 

12-5 

lO'O 

"•3 
12-5 
12.5 
11-3 
8-8 



O 



Sc, 
divn. 



49.6 

48-1 
S5I 
SS-7 

52-2 

57-3 
57-9 






54-5 
57-7 



jgS-g 
192.9 

221.0 
223-4 
209-3 
229-8 
232.2 



218-5 
231-4 
46-8, 187-7 
57-8 231-8 



■o 

Si to 

85 



E 
.S "• 

5^ 



56-1 
So-o 
52-2 
54-3 
SS'O 
58-0 
57-3 



225-0 
200.5 
209-3 
217-7 

220-6 
232.6 
229-8 



203-9 

197-9 

226-0 
229-7 
216-8 
237-3 
239-7 
226-0 
227-6 
230-2 
236-8 
237-5 
210-5 
220-6 

230-2 

233-1 
243-9 
238-6 



Value 

of 
H.F. 



C.G. 
S. 



•33484 

478 
506 
Sio 
497 
517 
S20 
506 
508 
5«o 
517 
S18 
491 
501 
SIO 
SI3 
S24 
5>9 



C. 



I 

19.1 



1 8-9 
18-0 
18-2 
18-6 
1 8-2 
18-4 
18-8 
18-4 
19-0 
18-4 
18-7 
l8-2 

18-8 
18-4 
19-2 
18-8 
ig-4 



Si s 
•a 

o 

4) w 

c w 

la 2 
5"" 



•I- 0-7 

+0-5 
-0-4 

— 0-2 

+ 0-2 

—0-2 

O'O 

+ 0-4 

O'O 

■hO-6 

O'O 

+ 0-3 
—0-2 
+ 0.4 

0-0 

+ 0-8 
+ 0-4 
-fl-o 



■^6-3 
-5-0 
-2-S 
+2-5 
-2-5 
0-0 

-fS-o 
o-o 

+ 7-5 

o-o 

+ 3-8 

-2-5 

+ 5-0 
o-o 

+ I0'0 

+ 5-0 
+ 12-5 



o 



Sc. 
divn. 



56-1 

56-0 
66-6 
66-8 
63-0 
68-9 
68-9 
64-6 
66'0 
65-1 
68-2 
67-6 
62-6 
63-0 
66-2 



254-« 

253-7 
301-7 
302-6 
285-4 
3I2-I 
312-1 
292-6 
299-0 
294.9 
308-9 
306-2 
283.6 
285-4 
299.9 



o a 
•" S 



"9 P. 



Value 

of 
H.F. 



262-9 

260-0 
296-7 
300-1 
287-9 
309-6 
312-1 
297-6 
299-0 
302-4 
308-9 
310-0 
281-1 
290.4 
299-9 



C.G. 
S. 



-33470 

467 
S04 
507 
495 
517 
519 
505 
506 

509 
516 
517 
488 
497 
507 



c 5 



+14 
+ 11 

+ 2 

+ 3 

+ 2 

o 

+ 1 
+ 1 

+ 2 
+ 1 
+ 1 
+ 1 
+ 3 
+4 
+ 3 



Kemarks. 



+ 13. Both curves 
standardized by 
absolute observa- 
tions taken on the 
23rd February. 



+ 2. The tempera- 
tures giveit were 
observed. 



]' 



2. Temperature 
experiment. 



}- 



During the above comparison the arrangement was-No. i Instrument, Magnet, i and Fibre 2. 

The maenetswere rearranged on the 21st. From 10 A. m. on the 22nd till'the 27th February the curvre agreed remarkably well and also 
daring the Mtual temperature experiment no shift seems to have occurred, so that the result may be accepted with confidence. 
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Dp. 

Comparison of Magnetographs Nos. i and 2 after the Temperature Experiments. 







Magnetograph Nc 


. I. 


Scale co-efficient = 


Magnetograph No 


2. 


Scale co-efficient= 




















fooy. 










4-45y- 










Maetiet il ^**° y&\<K of base line = 
Fibre 2 j Temperature coefficient =' 


= 

G. S. 

I2"6-y. 


n/i™.* , ■> Mean value of base line = 

^tene'3 , -33300 C.G.S. 
f ibre 4 J Temperature co-efficient= i2-5y. 










Selected mean I'emperature 


=22° 


Cent. 


Selected mean Temperature 


=•22° Cent. 












2 

3 


s 




S 

a 









S 


s 




_o 


e 




•is 












a. 




1 


Is 

S5 






Is 

e E 


a, 
1 




1 


ii 




7 




Date. 


Hour. 


t. 


S.1 


i 




> 

§ 


u a, 


ta 


s 


^•0 

OS 






> 

B 



is. 


b 


1 








3 




a 






S 


X 
"3 


3 

s 




c 


'5 . 






(0 ii 


a 



8 

a 


Remarks, 






a 

B 


II 


Si 


c 

1 




^1 


1 


a. 

s 


t£2 


S5 




1-2 


AS 


5 


1 

••J 








H 


Q 


o 


O 


^ 





> 


H 


Q"" 


u 











> 


D 




Civil. 


L.M. 
T. 


Cent. 


Cent. 


y- 


Sc. 
divns. 


y. 


y- 


C.G. 
S. 


Cent. 


Cent. 


y. 


Sc. 
divns. 


y- 


y. 


CO. 

s. 


y- 




28th Feb. 1902 


16-0 


21-7 


-0-3 


-4 










19-6 


-2-4 


—30 


61-8 


27s 


24s 








1st Mar. 1902 


10-20 


a2'0 


0-0 


Q 


6o-6 


24a 


"242 


•33557 


ig-o 


-3-0 


-38 


66-4 


295 


257 


•33557 





The value of the base 
line of No. 2 has 
been arbitrarily fijted 
to make the mstru- 
ments agree at 10-20 
on 1st March. 




16-9 


22 O 


0.O 


O 


56-9 


228 


228 


S43 


19-3 


-1-7 


-34 


62-0 


276 


242 


542 


+ 1 




and „ • 


13-0 


21.8 


—0.2 


-3 


S8-o 


232 


229 


544 


19-5 


-2-5 


-31 


63-9 


284 


253 


553 


-9 






16-0 


21-8 


— Q.2 


—3 


53-2 


ai3 


a:o 


525 


19-6 


-2-4 


-30 


SS-5 


260 


230 


S30 


-5 


The value of the base 




































line of No. i is the 
actual mean value 
found for the months. 


3rd „ . 


1 3-0 


21-9 


— .0.1 


— 1 


6o-5 


242 


241 


556 


19-4 


-2-6 


-33 


65-7 


292 


259 


559 


-3 






16-0 


21-9 


— .0-1 


— I 


57-0 


228 


227 


542 


19-8 


— 2.2 


—28 


61-1 


272 


244 


544 


-2 




4th "„ 


10-15 


21-8 


—0-2 


-3 


6o-7 


243 


24Q 


555 


>9-4 


-2-6 


—33 


65-8 


293 


260 


560 


-5 




5th „ 


»3-o 


21-8 


— 0-2 


-'3 


62-7 


251 


248 


563 


20-2 


-1-8 


-23 


5E.6 


261 


238 


563 





Mean value of base 


































line of No. 2 =-33325. 




































No. 2 Instrument 




































was re-adjusted on 




































the 4th after receiv 




































ing a jar whilst 




































changing the papers 




































at 10-20. Hence a 




































fresh arbitrary value 




































has been given to its 




































base line after the 




































adjustment to make 




































the instruments 




































agree on the 5th 




































March at 13 hours. 




16-0 


21-8 


— 0.2 


"3 


58-5 


234 


231 


546 


20-6 


-1-4 


-18 


53-0 


236 


218 


43 


■^3 




6th " 


13-0 


21-8 


—0.2 


-3 


6o-g 


244 


241 


556 


21-2 


-0-8 


—10 


54-1 


241 


231 


56 









16-0 


21-8 


—0.2 


-3 


55-9 


224 


221 


536 


21-6 


-0-4 


-5 


48-6 


216 


211 


36 







7th " '. 


13-0 


21-7 


-0-3 


-4 


62-2 


249 


245 


560 


21-8 


-0-2 


—3 


53-3 


237 


234 


59 


-H 






16-0 


21-8 


-0.2 


-3 


57-3 


229 


226 


541 


22-2 


-fO-2 


-3 


48-0 


214 


217 


42 


— 1 




Sth " 


13-0 


21.8 


—0.2 


-3 


57-S 


230 


227 


542 


22-3 


■1-0-3 


+4 


48-0 


214 


218 


43 


— 1 






16-0 


21-8 


— 0-2 


—3 


54-1 


2l6 


213 


528 


22-7 


■fo-7 


-1-9 


44-0 


196 


20S 


30 


—2 




Qth "„ 


13-0 


22-0 


O'O 


o 


57-9 


232 


232 


547 


22-3 


•t-o-3 


+4 


49-0 


218 


222 


47 









16-0 


22-0 


O-O 


o 


53-7 


21s 


215 


530 


22-6 


4 0.6 


+ 8 


44-3 


197 


20s 


30 







loth „ . 


13-0 


22-0 


O-O 


o 


56-9 


228 


228 


543 


22-2 


+ 0-Z 


+ 3 


49-5 


220 


223 


48 


-5 






l6-o 


22-0 


O'O 





53-7 


215 


215 


S30 


22-4 


■t-0-4 


+ S 


45-2 


201 


206 


31 


— 1 




nth ", 


13-0 


22-0 


O-O 


o 


6o-2 


241 


241 


556 


22-0 


0-0 





52-8 


235 


235 


60 


-4 






16-0 


21-9 


— O-I 


— I 


57-0 


22S 


227 


542 


22-2 


+ 0-2 


+ 3 


49-8 


222 


22s 


50 


-8 




iJlh ", 


13-0 


22-0 


O'O 


o 


S7-5 


230 


230 


545 


21-6 


—0-4 


-5 


51-4 


229 


224 


49 


-4 






16-0 


22.0 


O-O 





53-9 


216 


216 


531 


?2-0 


0-0 





47-2 


210 


210 


35 


-4 




13th „ 


13-0 


22-1 


-HO-I 


■f I 


56-5 


226 


227 


542 


21-5 


-0-5 


-6 


50-9 


?27 


221 


46 


-4 






16-0 


2I-1 


-ho-i 


+ 1 


SS-2 


221 


222 


537 


22-0 


0-0 





49.0 


218 


218 


43 


—6 




14th " 


13-0 


22 '2 


+ 0-2 


+ 3 


56-5 


226 


229 


544 


2i-b 


— 0-2 


-3 


51-0 


227 


224 


49 


-s 




3> • 


|6-Q 


22-2 


-^o•2 +3 


S3-0 


212 


215 


530 


22-2 


-fO-2 


+ 4 


46-5 


207 


210 


35 


-5 
















... ... 










"""' 
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D 9 — contd. 
Comparison of Magnetographs Nos. i and 2 after the Temperature Experiments ^corAd. 



Mj^netograph No. i. Scale co-efficient = 

4-00 7' 

Magnet i^ Mean value of base line = 

Fibre 2 Jt , -SSSJS C. G. S. 

J lemperature co-efficient = i2-6y 

Selected mean temperature ■= 22° Cent. 



Magnetograph No. 2, 

Mean value of base line => 



Scale co-efficient ■• 
4-45 y- 



Fibfe"^ ^ .33300 C.G.S, 

* J Temperature co-eHicient = I2'5.] 
Selected mean temperature 



7- 
= 22° Cent 
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0. 
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Date. 


Hour. 
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•0 

1 



8S. 
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S 
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1 

U 




•0 
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Is 
ss 

u 0, 


b 


E 










3 


u 


Q 




w 


s 


S 


s 


°s 


a 




u 


E 


X 


ui 










2 


1-8 


'L 


05 

c 




II 




1 

a. 


%1 

S s 





1 


2 







i! 1 


Remarks. 








H 


«2 

S 


a^ 


1 


p 


P 




E 


a 


a^ 





■•2I 







a 




Civfl. 


L. M. 
T. 


Cent. 


Cent. 


7- 


Sc. 
divns. 


7- 


7- 


CO. 
S. 


Cent. 


Cent. 


7- 


Sc. 
divns. 


7- 


7- 


C.G. 

S. 


7- 




iSlh Mar. 1902 


13-0 


22-2 


+ 0.2 


+ 3 


58-S 


234 


237 


•33552 


22'0 


o-o 





Si-o 


227 


227 


•33552 






„ ■ 


16-0 


22-2 


+ 0-2 


+ 3 


S4-6 


218 


221 


S36 


22-1 


+ 0-1 


+ 1 


47'0 


209 


210 


35+ 1 




1 6th 


« • 


13-0 


22.2 


+ 0.2 


+ 3 


57-3 


231 


234 


549 


22-3 


+0.3 


+ 4 


49.9 


222 


226 


51-2 






n . 


16-0 


22-2 


+ 0-2 


+ 3 


54.I 


216 


219 


534 


22-7 


+07 


+ 9 


45-7 


203 


212 


37-3 




17th 


M • 


13-0 


22-2 


+ 0-2 


+ 3 


55-0 


220 


223 


53S 


22-3 


+ 0-3 


+ 4 


47.6 


212 


216 


41-3 






» • 


16-0 


22-2 


+ 0-2 


+ 3 


Si-7 


207 


210 


52s 


227 


+0-7 


+ 9 


43-8 


195 


204 


29-4 




1 8th 


W ■ 


13-0 


22-2 


+ 0-2 


+ 3 


56-0 


224 


227 


542 


22-6 


+ 0.6 


+ 8 


47-9 


213 


221 


46-4 






ss • 


16-0 


22-2 


+ 0-2 


+ 3 


53-0 


212 


215 


530 


22-8 


+ 0-8 


+ 10 


♦47 


•99 


209 


34-4 




igtb 


« • 


13-0 


22-2 


+ 0-2] +3 


57-3 


229 


232 


547 


22-5 


+ 0.5 


+ 6 


49'5 


220 


226 


51-4 






J» • 


16-0 


22-2 


+ 0-2| +3 


53-0 


212 


215 


530 


22-8 


+ 0-8 


+ 10 


45.1 


201 


211 


36-6 




20th 


39 • 


13-0 


22-2 


+ 0-2| +3 


61.7 


247 


250 


565 


22.4 


+ 0.4 


+ 5 


53-1 


236 


241 


66-, 






„ ■ 


t3-o 


22'2 


+ 0.2 +3 


5S-9 


224 


227 


542 


22-6 


+ 0-6 


+ 8 


47-9 


213 


221 


46-4 




2lSt 


n • 


13-0 


22-2 


+ 0-2 +3 


611 


244 


247 


562 


21-9 


— O-I 


— I 


54'0 


240 


239 


64-2 






» • 


16-0 


22-4 


+ 0-4' +5 


54-3 


217 


222 


537 


22-0 


o-o 





48-0 


214 


214 


39-2 




22nd 


„ * 


13-0 


22-2 


+ 0-2 +3 


59-7 


239 


242 


557 


21-4 


-0-6 


-8 


54-8 


244 


236 


61-4 






» • 


16-0 


22-2 


+ 0.2 +3 


S4'0 


216 


219 


534 


21-8 


— 0-2 


-3 


48-8 


217 


214 


39-5 




23rd 


» • 


13-0 


22-2 


+ 0-2 +3 


58.0 


232 


235 


550 


21-9 


— Q.I 


— 1 


53-0 


236 


235 


60—10 






» • 


16-0 


22-2 


+ 0-2 +3 


S6-3 


227 


230 


545 


22.0 


O'O 





51-6 


230 


230 


55-10 




24th 


» • 


13-0 


22-4 


+ 0-4' +S 


56-0 


224 


229 


544 


21-8 


— 0-2 


-3 


52-0 


231 


228 


53-9 






« • 


16-0 


22-4 


+ 0.4' -1-5 


50-9 


204 


209 


524 


22-2 


+ 0-2 


+ 3 


45-9 


204 


207 


32-8 




25th 


« • 


13-0 


22-7 


+ 0-7 +9 


56-0 


224 


233 


548 


21-8 


—0-2 


-3 


52-9 


235 


232 


57-9 






» • 


16-0 


22.7 


+ 0.7 +9 


46-5 


■£6 


195 


510 


22-2 


+ 0-2 


+ 3 


42-3 


188 


igi 


i6-6 




26th 


3J • 


13-0 


22-6 


+ 0-6 +8 


55-2 


221 


229 


544 


22-4 


+ 0-4 


+ 5 


49.4 


220 


225 


SO -6 






if " 


16-0 


22-6 


+0-6 +8 


49-3 


197 


205 


520 


22-8 


+ 0'8 


+ 10 


42.9 


191 


201 


26-6 




27th 


» • 


13-0 


22.6 


+ 0.6 +8 


S2-7 


211 


219 


534 


23-2 


+ 1-2 


+ 15 


44-6 


198 


213 


38-4 






n ' 


16-0 


22-6 


+ 0-6 +8 


So-3 


201 


209 


524 


23-4 


+ 1-4 


+ 18 


41.9 


186 


204 


29I-S 




28th 




13-0 


22.6 


+ 0-6 +8 


56-9 


228 


236 


551 


23-0 


+ 1-0 


+ 13 


49.6 


221 


234 


59-8 






« • 


l6-o 


22-6 


+ 0.6 +8 


51 '0 


204 


212 


527 


23-4 


+ 1-4 


+ 18 


44.1 


196 


214 


39-12 




29tb 




13-0 


22-7 


+ 0-7! +9 


57-0 


228 


237 


552 


23-1 


+ I-I 


+ 14 


51-7 


230 


244 


69-17 






» • 


16-0 


22.7 


+ 0.7 +9 


S2-I 


208 


217 


532 


23-5 


+ 1-5 


+ 19 


46-5 


207 


226 


51-19 




30th 




lo-iS 


22-4 


+ 0-4 +S 


56-9 


228 


233 


548 


23.0 


+ I.O 


+ 13 


Si'O 


227 


240 


65-17 






;i 


13-0 


22-5 


+ 0-S +6 


58-6 


234 


240 


55S 


23-2 


+ 1-2 


+ •5 


52-8 


235 


250 


75-20 




31st 


« • 


13-0 


22-S 


+ 0.5 +6 


59-0 


236 


242 


557 


23-6 


+ 1.6 


+ 20 


51-5 


229 


249 


74-17 






.4 • 


j6-o 


22-S 


+ 0-S +6 


53-7 


215 


221 


536 


24'0 


+ 2-0 


+ 25 


45-7 


203 


228 


53-17 




1st April 1902 


13-0 


22-6 


+0-6 +8 


55-8 


223 


231 


546 


23.8 


+ 1-8 


+ 23 


48.1 


214 


237 


62 —16 






J) * 


16-0 


22-6 


+ 0-6 +8 


So-4 


202 


210 


52s 


24-2 


+ 2-2 


+ 28 


'^It 


186 


214 


39-14 




and 




10-30 


227 


+ 07 


+9 


S4-0 


216 


225 


540 


23-8 


+ 1-8 


+ 23 


46-6 


207 


230 


55 


-15 





The instruments are in fair accordance up to 28th March, though it seems that No. 2 has given way slightly relatively to No. 1. After the 
28th March up till the end of the comparison the agreement is again good. The relative displacement of the instruments which oscurred about 
the 28th March may or may not be due to slip of the fibre, for it must be borne in mind that No. 2 Instrument was not rigidly fixed like No i 
and that the result noted might have been caused by a shift of one of the wooden tripods due to shrinkage of the wood with the increasing heat 
Oo the whole it may be concluded that Fibre No. 4 behaved satisfactorily. 



G. I. C. P. 0.— No. 174 S. 0.-25.7-05.-250.— W. D'C. 



PLATE I. 

The cuirea are traced from the originals and 
Teduced by photography to ^ soak. 



Fig. 1. 

Temperature Experiment No. 1. 

Hagnet 1 and Pibie 2 in Instrument No. 1. 

Date 8-1-02. 



Fig. 3. 

Temperature Ezperiraent Vn. 10. 

Magiiet 1 and Fibre 2 in Instrument No. 1. 

Date 24-2-02. 




Fig. 2. 

Magnet 2 and Fibre 12 in Instrument No. 2. 
Date 6-1- 02. 



Fig. 4. 



gnet 3 and Fibre 4 in Instrument No. 
Date 24-2-02. 



PLATE II. 

The curves are traced from the originab and 
reduced by photography to ^ scale. 



Pig. 1. 

Temperature Biperiment Ko. 2. 

Magnet 2 and Fibre 12 in Instrument No. 1. 

Date 15-1-02. 



Fig. 3. 

Temperature Experiment No. 8. 
Magnet 2 and Fibre 12 in instrument No. 1. 
Date 20-1-02. 
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Fig. 2. 

Magnet 1 and Fibie 2 in Instrument No. 2. 
Date 15-1- 02. 



Fig. 4. 

Magnet 1 and Fibre 2 in Instrument No. 
Date 20-1-02. 



PLATE III. 

The cuirea are traced irotn the originals and 
reduced hy photography to \ scale. 



Fig. 1. 

Temperature Experiment No. 4. 

Magnet S and Fibre 6 in Instromcnl No. 1. 

Date 24-1-02. 



Fig. 3. 

Temperature Experiment No. 5. 
Magnet 3 and ?ibre in Inotrument No, 1. 
Date 28-1-03. 



Fig. 2. 

1 and Fibre 2 in Instrument No. 2. 
Date 24-1- 02. 



Fig. 4. 

Magnet 1 and Fihre 2 in Instrument No. 2. 
Date 28-1-02. 



PLATE IV. 

The curves are traced from the originals and 
reduced Ijy photography to i scale. 

Kg. 1. 

Temperature Experiment No, 6. 

Magnet 2 and Fibre 12 in Instrument No. 1. 

Date 31-1-02. 



Pig. 2. 

Magnet 1 and Fibre 2 in Instrument No. 2. 

Date 31-1- 02. 



PLATE V. 

The cuivM are traced from the originsU and 
reduced by pUologiaphy to ^ «c«le. 



Rg. 1. 

Portion of Curre on 5-2-08 
Showing the Slip of Fibre No. 3 
Mounted in Instnunent No. 1. 



Pig. 3. 

Temperature Ei|jenmeiit No. 7. 
Magaet 3 aud Fibre 3 ia Instrument No. I. 
Date 8-2-02. 




Pig.?. 

Portion of Curve en 6-2-02 

Comsponding to Uist shown in Fig. 1 

Kignet I and Rbre 2 in Instrument No. i 



Fig. 4. 

Magnet 1 and Fibre 2 in lusliumeDt No. 2. 
Date 6-2-02. 



PLATE VI. 

The curves are traced from the originals and 
reduced by photography to i scale. 



Fig. 1. 

Temperature Experiment Ko. 8. 

Magnet 3 and Fibre 4 in Instrument No. 1. 

Dat« 10-2-02. 



Fig. 3. 

Temperature Experiment No. 9, 
Magnet 3 and Fibre 4i in InstrMincnt No. 1. 
Date 12-3-02. 





Fig. 2. 

Magnet 1 and Fibre 2 in Instrument No. 2. 
Date 10-2- 02. 



Pig. 4. 
Magnet 1 and Fibre 2 in Instrument No. 
Date 12-2-02. 



Magnet 1 Fibre 2 
I. 24tli Feb 02. 
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NOTE.— A=H.F. Thermometer 

B= Thermometer on table 

C= Thermometer near H. F. tube 

The numbers enclosed in circles are the Serial Nos. of the experiments. 



Magnet 2 Fibre 12 
I. 15th Jan. 02. 
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NOTE. A=H.r. Thermometer 

B= Thermometer on table 

C=Thermometer near H.F. tube 

The numhers enclosed in circles are the Serial Nos. of the experiments. 



Magnet 3 Fibre 6 
I. 23rd Jan. 02. 
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NOTE.— A=H. F. Thermometer 

B= Thermometer on table 

C= Thermometer near H. F. tube 

The numbers enclosed in circles are the Serial Nos. of the experiments. 
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Magnet 3 Fibre 3 
6th Feb. 02. 
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NOTE.— A=H. F. Thermometer 

B=Thermometer on table 

C=Thermometer near H. F. tube 

The number inside the circle is the Serial No. of the experiment. 



Magnet 3 Fibre 4 
I, 10th Feb. 02. 
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"NOTR — A = Horizontal Force Thermometer 
B= Thermometer on table 
C= Thermometer near H. F. tube 
The luuubers enclosed in circles are the Serial Nos. of the experiments. 



urbcg of inMa. 



Professional Papers. 

IQo5. 

Serial No. 8. 



EXPERIMENTS MADE TO DETERMINE THE TEMPERATURE 
CO-EFFICIENTS OF WATSON'S MAGNETOGRAPHS, 

BY 

Captain H. A. Denholm Eraser, R.E., 

DEPUTY SUPERINTENDENT SURVEY OF INDIA. 



PREPARED UNDER THE DIRECTION OF 

Colonel J. R. Hobday, I.A., 

OFFG. SURVEYOR GENERAL OF INDIA. 




CALCUTTA : 

OFFICE OF THE SUPERINTENDENT OF GOVERNMENT PRINTING, INDIA. 

1905. 

Price One Rupee or One Sbilllog Six Pence. 



